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Name Position Project Funds Until…

Federico Giove Primo ricercatore TD
(lead researcher, fixed term)

PAMINA, MICROBRADAM, TMENS PAMINA 8/2018

Tommaso Gili Ricercatore TD
(researcher, fixed term)

PAMINA PAMINA Expired 2017

Fabrizio Piras Ricercatore TD
(researcher, fixed term)

PAMINA PAMINA Expired 2017

Daniele Mascali Assegno di ricerca
(postdoc fellowship)

TMENS; MICROBRADAM TMENS; MICROBRADAM 1/2019

Fabio Mangini Assegno di ricerca
(postdoc fellowship)

PAMINA; TMENS PAMINA Expired 2017

Andrea Veroli Assegno di ricerca
(postdoc fellowship)

PAMINA PAMINA 4/2018

Francesca Assogna Assegno di ricerca
(postdoc fellowship)

PAMINA PAMINA Expired 2017

Marta Moraschi Assegno di ricerca
(postdoc fellowship)

TMENS TMENS 9/2018

Michela Fratini Associate TMENS CNR; MOH through Fondazione Santa 
Lucia

Laura Maugeri Associate TMENS MOH through Fondazione Santa Lucia

Bruno Maraviglia Associate TMENS

TNEU Tecnologie MRI per le 
neuroscienze
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Place of Work & Collaborations:  
Centro Fermi MARBILab @ Santa Lucia Foundation

Company/Consortium/Public-servicecorporation/Research infrastructure

University/research institution

Cardiff University Brain Research Imaging 
Centre (CUBRIC), Cardiff, UK

Center for Magnetic Resonance Research
(CMRR), University of Minnesota, 
Minneapolis, MN, USA

CNR, Istituto dei sistemi complessi, Roma

CNR, Istituto di Nanotecnologia, Roma Department of Physics, University of 
Kuopio (Finland)

Dipartimento di Neuroscienze, Università 
Tor Vergata, Roma

Dipartimento di Scienze Biomediche, 
Università di Modena e Reggio Emilia

Dipartimento di Scienze Neurologiche, 
Università La Sapienza, Roma

Dept Computer Science, University 
College London

Dipartimento di Medicina Interna, 
dell'Invecchiamento e Malattie 
Nefrologiche, Università di Bologna

Dipartimento di Medicina Sperimentale, 
Università di Genova

Dipartimento di Neuroscienze, Università 
Tor Vergata, Roma

IMT Lucca Lorentz Institute, University of Leiden
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T-MENS MRI Techniques for brain 
investigation

TNEU

Brain metabolism and 
energetics

(f)MRS, fMRI
(Physiology, epilepsy, 
cancer)
Computational
approaches/simulation
Advanced MRS methods

Brain steady state 
networks

fMRI (physiology, 
neurodegeneration)
Methods

Spinal cord fMRI
function, microstructure
Biophysics

PAMINA
Platform for advanced
applications to clinical
research

MICROBRADAM
New techniques for 
assessment of brain 
damage
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Publications 2017-now

1. Petr Bednařík, Ivan Tkáč, Federico Giove, Lynn E Eberly, Dinesh K Deelchand, Felipe R Barreto,and Silvia Mangia. Neurochemical responses to chromatic and achromatic stimuli in the human visual cortex. 
Journal of cerebral blood flow and metabolism 38 (2018), 347–359. DOI: 10.1177/0271678X17695291.

2. Federico Giove and Itamar Ronen. Editorial: Proceedings of the International School on Magnetic Resonance and Brain Function – XII Workshop. Frontiers in Physics (2018). DOI: 10.3 389/fphy.2018.00018.
3. Laura Maugeri, Marta Moraschi, Paul E. Summers, Stefania Favilla, Carlo Adolfo Porro, Alessia Cedola, Eleonora Stefanutti, Paolo Miocchi, Federico Giove, and Michela Fratini. Assessing denoising strategies

for fMRI in spinal cord and Brainstem. Journal of Instrumentation 13 (2018), C02028. In press.
4. Eleonora Stefanutti et al. Assessment of the effects of different sample preparation procedures on phase-contrast tomographic images of a mouse spinal cord. Journal of Instrumentation (2018). In press.
5. Bukreeva et al. Quantitative 3D investigation of Neuronal network in mouse spinal cord model. Scientific reports 7 (2017), 41054. DOI: 10.1038/srep41054.
6. Silvia Mangia et al. Multi-modal Brain MRI in Subjects with PD and iRBD. Frontiers in neuroscience 11 (2017), 709. DOI: 10.3389/fnins.2017.00709.
7. Mauro DiNuzzo, Federico Giove, Bruno Maraviglia, and Silvia Mangia. Computational Flux Balance Analysis Predicts that Stimulation of Energy Metabolism in Astrocytes and their Metabolic Interactions with 

Neurons Depend on Uptake of K+ Rather than Glutamate. Neurochemical research 42 (1 2017), 202–216. DOI:10.1007/s11064-016-2048-0.
8. Daniele Mascali, Mauro DiNuzzo, Laura Serra, Silvia Mangia, Bruno Maraviglia, Marco Bozzali, and Federico Giove. Disruption of Semantic Network in Mild Alzheimer’s Disease Revealed by Resting-State fMRI. 

Neuroscience 371 (2018), 38–48. DOI: 10.1016/j.neuroscience.2017.11.030.
9. Gianluca Serafini, Maurizio Pompili, Andrea Romano, Denise Erbuto, Dorian A. Lamis, Marta Moraschi, Camilla Rossi-Espagnet, Mario Amore, Paolo Girardi, and Alessandro Bozzao. Neural correlates in 

patients with major affective disorders: an fMRI study. CNS & neurological disorders drug targets (2017). DOI: 10.2174/1871527316666170803143006.
10. Silvia Tommasin, Daniele Mascali, Tommaso Gili, Ibrahim Eid Assan, Marta Moraschi, Michela Fratini, Richard G Wise, Emiliano Macaluso, Silvia Mangia, and Federico Giove. Task-Related Modulations of BOLD 

Low-Frequency Fluctuations within the Default Mode Network. Frontiers in Physics 5 (2017). DOI: 10.3389/fphy.2017.00031.
11. Janiri Det al. Amygdala and hippocampus volumes are differently affected by childhood trauma in patients with bipolar disorders and healthy controls. Bipolar Disord. 2017;19(5):353-362.
12. Mastrandrea R et al. Organization and hierarchy of the human functional brain network lead to a chain-like core. Sci Rep. 2017;7(1):4888.
13. Walton E et al. Positive symptoms associate with cortical thinning in the superior temporal gyrus via the ENIGMA Schizophrenia consortium. Acta Psychiatr Scand. 2017;135(5):439-447.
14. Walton E. et al. Prefrontal cortical thinning links to negative symptoms in schizophrenia via the ENIGMA consortium. Psychol Med. 2017:1-13. doi: 10.1017/S0033291717001283
15. Boedhoe PS et al. Distinct Subcortical Volume Alterations in Pediatric and Adult OCD: A Worldwide Meta- and Mega-Analysis. Am J Psychiatry. 2017;174(1):60-69.
16. Orfei MD et al. Unrealistic self-overconfidence in schizophrenia is associated with left presubiculum atrophy and impaired episodic memory. Cortex. 2017;86:132-139. doi: 10.1016/j.cortex.2016.10.017
17. Kelly Set al.. Widespread white matter microstructural differences in schizophrenia across 4322 individuals: results from the ENIGMA Schizophrenia DTI Working Group. Mol Psychiatry. 2017. doi: 

10.1038/mp.2017.170.
18. Pellicano C. et al. Neuropsychiatric and cognitive profile of early Richardson's syndrome, Progressive Supranuclear Palsy-parkinsonism and Parkinson's disease. Parkinsonism Relat Disord 2017 pii: S1353-

8020(17)30359-0. doi: 10.1016/j.parkreldis.2017.10.002
19. Rinaldi D. et al. Rasagiline for dysexecutive symptoms during wearing-off in Parkinson's disease: a pilot study. Neurol Sci. 2017. doi: 10.1007/s10072-017-3123-2
20. Punzi M et al. Modafinil-Induced Changes in Functional Connectivity in the Cortex and Cerebellum of Healthy Elderly Subjects. Front Aging Neurosci. 2017;9:85. doi: 10.3389/fnagi.2017.00085
21. Marangolo P. et al. Moving Beyond the Brain: Transcutaneous Spinal Direct Current Stimulation in Post-Stroke Aphasia. Front Neurol. 2017;8:400. doi: 10.3389/fneur.2017.00400
22. Gili T. et al. Right sensory-motor functional networks subserve action observation therapy in aphasia. Brain Imaging Behav. 2017;11:1397-1411. doi: 10.1007/s11682-016-9635-1.
23. E Malucelli et al. Single Cell versus large population analysis: cell variability in elemental intracellular concentration and distribution. Analytical and bioanalytical chemistry 410 (2), 337-348
24. Maria Denise Astorino, Renato Fastampa, Fabrizio Frezza, Luca Maiolo, Marco Marrani, Mauro Missori, Marco Muzi, Nicola Tedeschi, and Andrea Veroli. Polarization-maintaining reflectionmode THz time-

domain spectroscopy of a polyimide based ultra-thin narrow-band metamaterial absorber. Scientific Reports 8 (2018), 1985. DOI10.1038/s41598-018-20429-7.
25. Fabio Mangini, Nicola Tedeschi, and Fabrizio Frezza. Tutorial: Introduction to electromagnetic scattering. Journal of the Optical Society of America A (2017). J. Opt. Soc. Am. A. Vol. 35 No. 1, 2018. (DOI: 

10.1364/JOSAA.32.001379)
26. E Malucelli, A Procopio, M Fratini, A Gianoncelli, A Notargiacomo et al. Single cell versus large population analysis: cell variability in elemental intracellular concentration and distribution. (2018) Analytical and 

bioanalytical chemistry 410 (2), 337-348
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Publications 2017-now

1. Michael P Harms et al. Imaging in the Human Connectome Projects in Development and Aging: Connectomics across the Lifespan. NeuroImage (2018). Under revision.

2. Silvia Tommasin et al. Non-linear and scale invariant rearrangement of resting state networks in the human brain under sustained stimulation. Neuroimage (2018). Under revision.

3. Fabrizio Frezza, Fabio Mangini, E. Stoja, and Nicola Tedeschi. Electromagnetic Interaction by a Biological Cell during the Different Phases of Mitosis. Mathematics and Mechanics of Complex
System (2017). Submitted.

4. Marco Muzi, Fabio Mangini, Nicola Tedeschi, and Fabrizio Frezza. Cell Volume Fraction and Average Radius Estimation through Complex-Conductivity Spectrum Measurement and Genetic
algorithm. Journal Of the Applied Computational Electromagnetic Society (2017). Submitted.

5. Fabio Mangini, Marta Moraschi, Daniele Mascali, Silvia Mangia, and Federico Giove. Whole brain mapping of hemodynamic response function. Neuroimage (2018). In preparation

6. Daniele Mascali, Giorgia Bussu, Mauro DiNuzzo, Silvia Mangia, Emiliano Macaluso, TBD, and Federico Giove. Whole brain reorganization of brain networks during visuospatial attention. TBD 
(2018). In preparation.

7. Daniele Mascali, Silvia Tommasin, Silvia Mangia, TBD, and Federico Giove. Connectivity radius: a new metric for functional networks assessment. TBD (2018). In preparation.

8. Marta Moraschi, Daniele Mascali, TBD, and Federico Giove. Modular reorganization of Ventral Attention Network under sustained stimulation. TBD (2018). In preparation.

9. A Romano, M Moraschi, R Cornia, A Bozzao, o Gaglioardo, F Giove, C Iani, G. Stella., A Albertini, and A Pierallini. White Matter involvement in young non-demented Down’s syndrome
subjects: a TBSS analysis. TBD (2018). In preparation.

• Published on international journal: 25 research papers + 1 editorial
• Ongoing: 9

• Submitted + Under revision: 4
• In preparation: 5

• 1 edited special issue (Frontiers in Physics, Frontiers in Neuroscience, Proceedings of 
ISMRBF, Erice, April-May 2016)

• 1 newspaper article (with other biomedical projects)
• More than 15 communications to international congress (oral, invited, contributed)
• 2 Workshops organized (MICROBRADAM, Rome, May 2017 – ISMRBF, Erice, April 2018) 
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Iannetti & Wise, MRI, 2007

Goense et al, MRI, 2006



Roma, March 2018 -
PTA   

8

TMENS
Disruption of Semantic Network in Mild Alzheimer’s 

Disease Revealed by Resting-State fMRI

semantic control network 

In B) disconnected regions 
belong to the Verbal semantic 

processing network1

wRBC(i) = 1
𝑁𝑁
∑𝑖𝑖≠𝑗𝑗 𝑤𝑤 𝑟𝑟 𝑖𝑖, 𝑗𝑗 𝑤𝑤 𝑥𝑥 = 1

2
l n( 1+𝑥𝑥

1−𝑥𝑥
)

𝑖𝑖, 𝑗𝑗 ∈ 𝒎𝒎𝒎𝒎𝒎𝒎𝒎𝒎

1 Binder 2009. Cereb Cortex

Mascali et al. Neuroscience 2018
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TMENS

Tomassin et al., Front. Phys, 2017

Task-Related Modulations of BOLD LFF within the DMN
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TMENS: Dynamics of brain networks

Tommasin et al., under revision, Neuroimage
Non-linear and scale invariant rearrangement of RS networks under sustained stimulation. 
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Towards whole Brain mapping of Haemodynamic
Response Function
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0 6 s

Time to Peak of HRF

Mangini et al. TBD 2018
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PAMINA

Maps of HRF similarity

0.6 1
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PAMINA
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TOPOLOGICAL ORGANIZATION OF THE RESTING BRAIN 
Mastrandrea R et al, Sci Rep, 2017
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Janiri et al. Bipoalr Disord, 2017

Amygdala and hippocampus volumes are differently
affected by childhood trauma
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MICROBRADAM
Multi-modal Brain MRI in Subjects with PD 

and iRBD
Mangia S. et al. Front. Neuroscience 2017
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I. Buckreeva et al.Scientific Reports 2017| DOI: 10.1038/srep4105

Stefanutti et al. JINST2018

100 
um

60 µm
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soma

Axon hillock
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Maugeri et al., JINST, 2018

Assessing denoising strategies for fMRI
in spinal cord and Brainstem



• Milestones 2018
– PAMINA:

• Release of the platform, project end

– MICROBRADAM/TMENS:
• End of the study on effect of physiological noise/motion on connectivity
• Release multimodal analysis on rodents brain
• Biophysical model of BOLD signal in the spinal cord, characterization of hrf

in human spinal cord
• Characterization of advantages of multieco EPI
• Study on metabolic effects of dissociation between spiking and synaptic 

activity in the human brain



26

Plan of activities 2018 – 2020

• Objective: to develop functional MRI approaches for the study of human brain 
function:

– Exploit higher spatial and temporal resolution …to assess variance of hrf response
• Increased fMRI sensitivity (single subjecy, pathology…)

– … to better understand the network properties of brain function
• New diagnostic tool? Implications for pathology assessment, prediction power (evolution from MCI to AD)

– … to explore brain energetics in presence of neuromodulation
• Assessing the neurometabolic coupling (future applications to epilepsy)

• Objective: to develop the functional imaging of the human spinal cord
– Realistic biophysical modeling based on high resolution X ray phase contrast tomography
– Application to patients

• Assessment of functional damage, effect of therapy…

• Objective: to establish the ability of several innovative techniques (RAFFn, T1ρ 
and T2ρ, functional connectivity) to assess structural and functional changes 
related to myelin content

– Continue exchange with CMRR, UEF
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FC

Metric of network connectivity based 
on Euclidean distance
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Dynamics of human brain networks: 
topological reorganization
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Segmented spin-echo EPI, 125 µm isotropic resolution, TE=32 ms, TR=1 s, b-value=3000 s/mm2, 42 directions

Courtesy O Grohn, M Fratini for the MICROBRADAM 
project, A Cedola I Bukreeva CNR Nanotech/Tomalab
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Michela Fratini coll. CNR Nanotech/Tomalab: A. Cedola, I Bukreeva et al






• Expected funding in the 3-year period:
- Request of funding by Centro Fermi
• Grants : complement the external grants, in order to have always at least 3 researchers involved (one 

senior, 2 postdocs)
• Cofunding (about 50%) for 36-48 months MICROBRADAM postdoc to be sent to CMRR (USA, N=12 months) 

and UEF (Finland, 11 months).
• Cofunding for other grants if awarded and if needed
• Consumables/inventory per year: about 15 k€+ contribution (studentships for young scientists) for the biennial

Erice Workshop (next date: 22-29 April 2018, http://ismrbf.marbilab.eu)

• External funding, current
• PAMINA (PI Federico Giove), ends 2018. k€ 862 
• H2020 691110 MICROBRADAM (PI Federico Giove), ends 2019. k€ 175
• MDS GR-2013-02358177 (PI Michela Fratini), ends 2019. k€ 382 (@Santa Lucia Foundation)
• From industry (EMS), una tantum, k€ 4.5
• From Fondazione Santa Lucia and CMRR, in kinds: k€/yr about 50

- Potential external funding
• Regione Lazio Research groups grant (APPREND, applied for), 250 k€
• ASI Biomedicine in Space 2017 (applied for) 25 k€
• PRIN 2017 (In Preparation), 200 k€
• Other h2020 (Health, MSCA)

T-MENS MRI Techniques for brain 
investigation
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This project has received funding from the European Union’s Horizon 2020 research and
innovation programme under the Marie Skłodowska-Curie grant agreement No 691110

The content is solely the responsibility of the authors and does not necessarily represent the
official views of the European Union
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