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Studying sleep in diverse species can 
inform both the function (WHY?) and 
mechanism (HOW?) of sleep



EEG approach

Behavioral 
approach

Defining sleep



Defining sleep
• Behavioral quiescence—no feeding or moving

• Weak stimuli—reduced responsiveness
But, also true of 

• Strong stimuli—reversibility
• Homeostasis—the longer you don’t, the more you need to. 

• Episodic—regulated by internal timer

gate

Tonic immobilitytorpor
COMA



Studying sleep in diverse species can 
inform the core function(s) of sleep

Anafi, Kayser, and Raizen, Nature Reviews Neuroscience 2017



Throughput
Simple 

nervous 
system

Temporal 
niche

Genetic 
tools

Immediate 
relevance to 

humans

Special 
features

++++ ++++ - ++++ + connectome, 
imaging

+++ ++ diurnal ++++ ++ circadian 
mechanisms

++ + diurnal ++ +++ imaging, drug 
screens

+ - nocturnal ++ ++++ EEG

Comparison between model systems for sleep research
Wu and Raizen, 2017



Immediate Relevance to humans

experimental power



KIN-29/SIK promotes sleep

Nature 2016

Genetics 2008



PLOS BIOLOGY 2020



Two types of sleep
• Healthy (two-process) sleep

• Regulated by clock and homeostatic processes

• Sickness sleep/lethargy
• During illness (cellular stress)

• Infection
• Inflammatory disease
• Cancer or cancer treatment
• Traumatic brain injury

• May not obey 2-process “rules” 

Borbely



worms for high throughput gene discovery

Kerry Lecure (one yr of data)
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