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Forest = A Collection of Trees ?
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How trees talk to each other ?
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http://www.ted.com/talks/suzanne_simard_how_trees_talk_to_each_other

Underground Mycorrhizal networks
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by Shannon Wright



Forest behaves as a single organism

2016/11/14 Chia‐Feng Lu http://www.ym.edu.tw/~cflu 5

Fungal Biology Reviews. 2012;26(1):39-60.

Brain Connects in a Similar Way
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http://www.dendrites.org/

J. Neurosci, 2011;31:15775‐86.

Small World?
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By Stanley Milgram

2008, 5‐degree of separation
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1993



Brain is a Small World
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Nature Reviews Neuroscience, 13: 336‐349, 2012.
Nature 393:440-442, 1998.

How to Describe a Small World
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Construct Brain Network
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Neuron Cell = Node
(Cortical Regions)

Axon/Dendrite = Edge

Define Cortical Regions (Nodes)

2016/11/14 Chia‐Feng Lu http://www.ym.edu.tw/~cflu 12

Br
od

m
an

n
At
la
s

AA
L 9

0

Connectom
e
Atlas

W
axholm

Space Atlas



Define Connectivity (Edges)
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Axon Bundle Tractography

Transneuronal Tracer Injection

Nature Reviews Neuroscience 7, 511‐522

Functional Synchrony

Front. Sys. NeuroSci. 2010;17;4:19.

Brain Connectivity Matrix
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Fundamentals of Brain Network Analysis

Brain Networks in Development
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Example #1

(8.48~25.48 years)

Plos Comput Biology, 2009;5(5):e1000381.

(Anatomical)

(Functional)

Brain Networks in Development
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Example #1

(8.48~25.48 years)

Plos Comput Biology, 2009;5(5):e1000381.

(Anatomical)

(Functional)



Brain Networks in AD
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Example #2

Brain Networks in AD
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Example #2

Brain Networks in Depression
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Example #3

Biological psychiatry. 2011;70(4):334-42.

Brain Networks in Cerebellar Atrophy
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Example #4

(focal or global?)



Brain Networks in Cerebellar Atrophy
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Example #4

Strength Number of Connections  Efficiency

Significant correlations with SARA scores

(focal or global?)
Brain Networks in Brain Trauma
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Example #5

(Thalamocortical circuits)

Brain Networks in Brain Trauma
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Example #5

(Thalamocortical circuits)
Summary

• Brain is a complex but organized network.
• Balance between segregation  integration.

• Development, Aging, Mental State and Disease can alter 
brain organization.

• Disruption or reorganization can reflect disease 
progression and severity.
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THE END
alvin4016@tmu.edu.tw
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