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Bruker Pharmascan MRI scanner

U 7 Tesla superconductive magnet
U 16 cm bore, 72 mm clear access
U 4 RF channels for parallel imaging

U Species A Rats & Mice m
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Presentation outline

1. Refresher on fMRI

2. Mapping spontaneous brain activity with restin
state fMRI

3. rsfMRI networks in the rodent brain
4. Mapping the connectional landscape in autisi
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fMRI measures hemodynamic correlates of
evoked neuronal activity

Uses a standard MRI scanner

Acquires a series of images

Measures changes in blood oxygenation and flow
Use non-invasive, non-ionizing radiation

Can be repeated many times; can be used for a wide range of
subjects

Combines good spatial (< 1 mm) and reasonable temporal
resolution (ca. 1 s)
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Synospys of fMRI
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BOLD Endogenous Contrast

A Blood Oxyenation Level Dependent Contrast
A Deoxyhemoglobin is paramagnetic

A Magnetic susceptibility of blood increases linearly with increasing
oxygenation

A Oxygen is extracted during passage through capillary bed
A Brain arteries are fully oxygenated

A Venous (and capillary) blood has increased proportion of
deoxyhemoglobin

A Difference between oxy and deoxy states is greater for veins A BOLD
sensitive to venous changes



% BOLD change

Task-related activation paradigm
A changes in BOLD signal attributed to experimental paradigm
A brain function mapped onto brain regions
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Functional Segregation «—— Functional Integration

Specialised areas exist in the cortex Networks of interactions among
specialised areas

What is the neuroanatomical

How do neural components
correl ate ofé ?
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Resting state
fMRI

Courtesy of Josh Kahan, UCL



% BOLD change
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A At best, task-related modulation explains 20% of BOLD variance
A Spontaneous ongoing activity explains 50-80% of BOLD variance
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Restingstate (= spontaneous)
fMRI signals temporally
correlated between functionally
related regions

A fMRI connectivity networks




Altered intrinsic connectivity patterns typically observed
in all major brain disorders!

Schizophrenia v =® Autism
MPFC MPFC MPEC, MPFC
% ACC AC( &
IFO\ J&INS INS‘! o *Oms/ >f
/
<
IPL/SM PL/SMG IPUSI\N /L/SM(‘

/

PCC/RS al 0 PCCRS PCC/RS, @ PCCRS
PCU g cu& &J: -
Depression L R Bipolar -
disorders
gRa w8 B
il 6 (3 Aé/)/@\\\
o IFGWNS INS @ o
/% AV
r —_—
/pusmo 'IPL/SM A/SMG
‘:A;SS/RS PC(’/:CSJ% ": CC/RS

Zhao et al., 2013 Front Human Nueroscience



Openguestions

AWhatneuralelements are necessary for the establishments of
rsfMRIcouplings?

AWhat causes rsfMRI| aberrancies in human latisiorders?

AAre rsfMRI oscillations hierarchically or directionally driven by
specific cortical or subcorticalibstrates?

AHow do local brain perturbation affect topology of macroscale

networks? EI;
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Talking about a revolution
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Light anesthesia preserves rsfMRI network organization
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Akei et al (2015) eLIFE
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Motion-free images reliable network mapping
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