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Axonally-connected brain regions tend to be more similar across a wide 
range of definitions of biological similarity



Brain regions with similar gene expression have similar structure, tend to be more 
connected by white matter, and are more likely to be functionally connected



Brain networks constrain patterns of degeneration in 
psychiatric and neurodegenerative diseases





Generative Models

Rather than using graph theory to describe networks, we can play with wiring 
rules in order to simulate processes like neuro-degeneration or brain 
development, and match to graph-metrics, in order to understand mechanisms



Shuai-Zong et al (2019) Neural Reg Res

Brain Degeneration



Akarca et al (2021) Nature Comms

• Attractiveness could be similarity of neighbours (“homophily”)

• Simulations of development show that Dij dominates early, but Kij becomes 
more important over time

Brain Development



https://github.com/RikHenson/PythonNeuroimagingCourse/blob/main/Notebooks/nb10_network_analysis.ipynb

https://github.com/RikHenson/PythonNeuroimagingCourse/blob/main/Notebooks/nb10_network_analysis.ipynb

	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20

