


1996 2019

Mazoyer



A	few	reflections	on	resting-state	data
• Reliability	across	and	within	individuals

• Population	neuroscience	:	e.g.	Biobank;	PNC;	ABCD
• Precision	neuroscience	:	Midnight	scanning	club	&	MyConnectom

=>	Necessitates	a	certain	amount	of	“good	data”	(	17	min)
ÞRegion	dependent

Dosenbach talk	(New	Approaches	for	probing	neurobehavioural basis	of	development;	Gordon	poster	T613	



A	few	reflections	on	resting-state	data
• Marker	of	experience	dependent	plasticity

Stronger	age	effect	in	High	SES	youth

Daniele	Bassett,	Keynote;	Ursula	Tooley,	Lifespan	
Development;	session;	poster	T454	

Change	in	M1	rsFC after	2	weeks	of	
wearing	cast

Somatotopy +
30	min	daily		RSfMRI for	64	days

D	Newbold;	Learning	and	Memory	session



A	few	reflections	on	resting-state	data
• Linked	to	task-based	patterns	of	activity

Maurizio	Corbetta,	LOC



A	few	reflections	on	resting-state	data
• Validation	with	retrograde	tracer	mapping

David	Van	Essen	;	
Recent	advance	in	
neuroanatomy	session
Poster	Th696



Pas	de	prise	en	compte	
des	corps	cellulaires
Pb	dans	la	matière	grise	

Prise	en	compte	des	corps	
cellulaires	->	estimation	de	
tailles	et	densités	->	
« cytoarchitecture »

Pour	des	cellules	de	diamètre	1000µm		(gros	neurones)	à	
100µm	(macro	et	micro-glie),	le	modèle	est	valide	à	td <	
20ms	et	b>>5000s/mm2



A new sulcal landmark in human
prefrontal cortex



Anatomy and Function of Four New 
Cytoarchitectonic Areas in the Human
Lateral Orbitofrontal Cortex

Magdalena Wojtasik1, Sebastian Bludau2, 
Simon Eickhoff3,4, Hartmut Mohlberg2, Svenja
Caspers2,5, Katrin Amunts1,2



Rogier	Mars	team	:	K.	Bryant,	N.	Eichert,	L.	Roumazeilles

COMPARATIVE	ANATOMY	ACROSS	PRIMATES



Connectivity blueprint (Mars,	2019) Human >	chimps Human >	macaque

Where
connectivity
differs ?

Expansion	
dependant or	
independant ?

Expansion	
dependant or	
independant ?

Along	primate	evolution …	

- Expansion	induced repositionning connections

- Maybe additionnal factors for	language streams

- Mostly driven by	temporal	lobe	AF	invasion	



7T	MRSI	evidence for	changes	in	GABA/Glu	ratios	
through adolescent	development

Beatriz Luna

7T	Magnetic Resonnance Spectroscopy Imaging	
aquisition:
• 71	10	to	29	year olds
• QPASA (quantitative	partial	aquisition slice	alignment):	

defined slice	within scan	on	to	participant’s native	space
on	MPRAGE	to	position	MRSI	aquisition

Results:
• Age	related changes	in	GABA/Glu	ratio
• Association	between differences in	Nt	ratio	and	working

memory

Adolescence	=	Critical	period plasticity – Balance	shifting between excitatory Glutamate	and	inhibitory GABA

Oral	session:	New	approaches for	probing the	neurobehavioral basis	of	development

+poster	M414



Representational Similarity Analysis

• Matrice	cérébrale

Ø Pour	une	région

Ø En	searchlight pour	tout	le	cerveau

Montefinese ;	T271

• Comparaison	avec	différentes	matrices	
théoriques	

•
à Régions	dont	l’activité	est	
corrélée	avec	différentes	
matrices.

Poyo Solanas ;	M310



Representational Similarity Analysis
Des	régions	qui	codent	les	

émotions	de	façon	amodale?	
Une	réorganisation	du	cortex	moteur	

chez	les	amputés?	

Si	région	décode	émotions
de	façon	amodale :

Vaessen ;	M294	Root	;	W448 Tian	;	T346

Quelles	sont	les	relations	entre	
sensoriel	entre	moteur	?



Searchlight	MVPA	analysis
• activity	@question	predicts	activity	@image
=>	top-down	predictive	coding	in	V1

1 Donders Institute, Radboud University, Nijmegen, The Netherlands; 2 Wellcome Centre for Integrative Neuroimaging, University of Oxford, Oxford, United Kingdom 

Sebo Uithol1, Katherine L. Bryant1, Ivan Toni1, Rogier B. Mars 1,2 

sebo.uithol@gmail.com

Beyond Predictive Processing
fMRI pattern decoding reveals active inference in early visual cortex

R E S U LT S

D E S I G N

R E F E R E N C E S

A N A LY S I S

C O N C L U S I O N S

Early visual areas are classically assumed to process retinal input 
in a primarily stimulus-driven way. Predictive processing ap-
proaches (Friston & Kiebel, 2009) depart from this passive view 
by positing that activation in early visual areas is the result of 
top-down predictions and error signals. Enactive approaches to 
cognition (Hutto & Myin, 2013) go even further and posits that 
the visual system’s primary role is coordinating the interaction 
between the organism and the environment, and predict that 
task-properties will show up in the activity of the visual system.
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Together these findings suggest that early visual areas are not 
processing visual input in a neutral or passive way. Rather their 
activation seems to be the result of anticipatory, task-driven pro-
cesses, constituting an active engagement with the environment, 
This is surpasses most predictive coding theories, and is in line 
with enactive approaches to cognition, and could estend multiple 

26 participants performed a simple animal-recognition task in a 
3T MRI scanner. They were asked questions about an upcoming 
picture (see Figure 1).  These question were either at a basic level 
(e.g. “Is this a frog?”), or a superordinate level (“Is this an aquat-
ic animal?”) See Figure 1.

A multivariate analysis (Haynes, 2006) was performed to decode 
dogs and frogs in a leave-one-run-out procedure (Figure 2).

Alternatively, a classifier was trained on the questions (dogs vs 
frogs, and tested on the images (and vice versa; Figure 3).

Finally, we decoded the Question level (basic-level vs. superor-
dinate) at the time of viewing the images.

Figure 4 shows the decoding maps (p<0.001, FWEc) resulting 
from a searchlight analysis. a) Dogs vs. Frogs (basic level). Clas-
sification extends anteriorly along the right fusiform gyrus; b)  
Predictions: classification is confined to the V1 and c) Levels.

Additionally, the basic-level, super-
ordinate level, and cross-level de-
coding accuracy in V1 is compared 
in an ROI analysis (Figure 5). Only 
basic-level decoding is significantly 
above chance (p<0.05, corrected for 
multiple comparisons).  Finally, to 
check the effect of ‘temporal bleed-
ing’ the questions were cross-valida-

The Prediction analysis (b) shows that participants anticipate up-
coming perceptual input. The overlap in V1 with the Levels ana-
lysis (c) suggests that anticipation is not a ‘passive’ prediction, 
but tailored to the task
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dated with the gray screen between questions and images. No 
above-chance classification was found, ruling out this explana-
tion.

• PROBLEM?	- fixed	ISI
Þ activity	@question	does	not predict	activity	@ISI

NB.	25	trials	per	condition!



The	Temporal	Dynamics	of	Neuronal	Responses	in	Human	Visual	Cortex
Iris	Groen

• Question	:	How	does	the	brain	transform	visual	inputs	into	dynamical	cortical	responses	?	
• Technique	:	Electrocorticography (ECoG)

à Dynamics	of	visual	responses	show	systematic,	non	linear	modulations	by	the	temporal	structure	of	the	input.	
à A	computational	model	predicts	these	dynamical	response	properties.	(Jonathan	Winawer)

Oral	session	:	Mapping	sensation	perception	and	attention

Zhou	et	al.,	2017

Poster	T	875



Centre	IRM-INT @CERIMED RMN	20	/	06	/	2019

fMRI : The Global Signal Strikes Back 

Aquino & al



Centre	IRM-INT @CERIMED RMN	20	/	06	/	2019

fMRI : The Global Signal Strikes Back 

Aquino & al



Centre	IRM-INT @CERIMED RMN	20	/	06	/	2019

fMRI : The Global Signal & Physiology

Chen,	Rubinov	&	Catie	Chang



Centre	IRM-INT @CERIMED RMN	20	/	06	/	2019

fMRI : The Global Signal & Physiology



Centre	IRM-INT @CERIMED RMN	20	/	06	/	2019

“Resting- State” Time-Varying Functional Connectivity



OHBM 2019 Hackathon



OHBM 2019 Hackathon

https://ohbm.github.io/hackathon2019/

https://github.com/

https://github.com/ohbm/hackathon2019/issues?
page=2&q=is%3Aissue+is%3Aopen



https://brainlife.io/

https://ww5.aievolution.com/hbm1901/index
.cfm?do=abs.viewAbs&abs=3106

Brainlife – network neuroscience










