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Functional connectivity: what is it?
Resting-state: why?
Changes in functional connectivity during ageing

Amyloid-beta and functional connectivity



Structural Connectivity

www.humanconnectome.org
www.humanconnectomeproject.org



Functional Connectivity
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'Networks'
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Default Mode Network

'We posit that when an individual is awake and alert and yet not

actively engaged in an attention-demanding task, a default state of
brain activity exists that involves, among other areas, the MPFC and
the posterior cingulate and precuneus. Information broadly arising In

the external and internal milieu is gathered and evaluated. When

focused attention is required, particularly if this activity is novel, activity

within these areas may be attenuated.’ (Raichle et al., 2001)
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Correlations and Anticorrelations

Fox et al., 2005



DMN and Ageing
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Whole-brain Functional Connectivi
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Whole-brain Functional Connectivity
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Whole-brain Functional Connectivity
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Whole-brain Functional Connectivi
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Whole-brain Functional Connectivity
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Longitudinal study

Default Mode Network (DMN)
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Amyloid-beta and Ageing

A -/+, amyloid negative/positive YN\l By age 89 years, about 83% of individuals with

N -/+, neurodegeneration negative/positive

(Alzheimer’s signature on FDG-PET or AN . :
hippocampal atrpphy on MRI) — AN" normal COgnltlve function had levels of

— A*N?

amyloidosis, neurodegeneration, or both that
were similar to those seen in mild Alzheimer’s
disease [...] and people are able to maintain

normal cognitive function despite these
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abnormalities. Typical cognitive ageing, defined
as remaining free of dementia, is therefore most
often characterized by the presence rather than

the absence of these imaging abnormalities.”

/0
Age (years)
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Amyloid-beta imaging
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d-beta and Defau
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Amyloid-beta and Default mode network
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Altered functional connectivity to the precuneus
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Amyloid-beta, Connectivity and Prognosis
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Wrapping up
* Aging Iis associated with :
* decreases in functional connectivity within the DMN

» decreased segregation between networks

e |oss of anticorrelations

 Amyloid-beta deposition
* Earliest accumulation: DMN
* Impact on functional connectivity

 Mechanism: Amyloid-beta excitotoxicity? Connectivity as an cause? Compensation?
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