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‘Cognitive control of escape behaviour’ – Supplemental references 
Dominic A. Evans, A. Vanessa Stempel, Ruben Vale, Tiago Branco 

 
Listed below are additional references that supplement those already cited in the main text; references are grouped according 
to general topic areas covered in the review, as indicated by the headings. Reviews are marked with an asterisk. 
 
 
 
Threat detection           

Circuits specialised to detect kairomones in vertebrates and invertebrates 

− Papes, F. et al. (2010) The Vomeronasal Organ Mediates Interspecies Defensive Behaviors through Detection of Protein 
Pheromone Homologs. Cell 141, 692–703 

− Martinez, R.C. et al. (2011) Amygdalar roles during exposure to a live predator and to a predator-associated context. 
Neuroscience 172, 314–328 

− Ferrero, D.M. et al. (2011) Detection and avoidance of a carnivore odor by prey. Proc. Natl. Acad. Sci. 108, 11235–11240 
− Ebrahim, S.A.M. et al. (2015) Drosophila Avoids Parasitoids by Sensing Their Semiochemicals via a Dedicated Olfactory 

Circuit. PLoS Biol. 13, 1–18 
− Carvalho, V.M.A. et al. (2015) Lack of spatial segregation in the representation of pheromones and kairomones in the 

mouse medial amygdala. Front. Neurosci. 9, 283 
− Liu, Z. et al. (2018) Predator-secreted sulfolipids induce defensive responses in C. elegans. Nat. Commun. 9:1128 
 
 
Collision-detecting circuits and looming-sensitive cells across species 

− Schlotterer, G.R. (1977) Response of the locust descending movement detector neuron to rapidly approaching and 
withdrawing visual stimuli. Can. J. Zool. 55, 1372–1376 

− King, J.G. et al. (1999) Selective, unilateral, reversible loss of behavioral responses to looming stimuli after injection of 
tetrodotoxin or cadmium chloride into the frog optic nerve. Brain Res. 841, 20–26 

− Gabbiani, F. et al. (2002) Multiplicative computation in a visual neuron sensitive to looming. Nature 420, 320–324 
− Gahtan, E. et al. (2002) Evidence for a Widespread Brain Stem Escape Network in Larval Zebrafish. J. Neurophysiol. 87, 
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− Wu, L.Q. et al. (2005) Tectal neurons signal impending collision of looming objects in the pigeon. Eur. J. Neurosci. 22, 

2325–2331 
− Fotowat, H. et al. (2009) A Novel Neuronal Pathway for Visually Guided Escape in Drosophila melanogaster. J. 

Neurophysiol. 102, 875–885 
− Münch, T.A. et al. (2009) Approach sensitivity in the retina processed by a multifunctional neural circuit. Nat. Neurosci. 12, 

1308–1316 
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J. Neurosci. 30, 8502–8511 
− Billington, J. et al. (2010) Neural processing of imminent collision in humans. Proc. R. Soc. 278, 1476–1481. 
− Nakagawa, H. and Hongjian, K. (2011) Collision-Sensitive Neurons in the Optic Tectum of the Bullfrog, Rana catesbeiana. 
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− Carbone, J. et al. (2018) Characterization and modelling of looming-sensitive neurons in the crab Neohelice. J. Comp. 

Physiol. 204, 487–503 
− Dewell, R.B. and Gabbiani, F. (2018) Biophysics of object segmentation in a collision-detecting neuron. eLife. 7, e34238 
− Dewell, R.B. and Gabbiani, F. (2018) M-current regulates firing mode and spike reliability in a collision-detecting neuron. 

J. Neurophysiol. 120, 1753-1764 

 

Neural activity manipulations that elicit or modify defensive behaviours    

− Hunsperger, R.W. (1956) Role of substantia grisea centralis mesencephali in electrically-induced rage reactions. Prog. 
Neurobiol. 2, 289-294 
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− Cools, A.R. et al. (1984) The striato-nigro-collicular pathway and explosive running behaviour: functional interaction 

between neostriatal dopamine and collicular GABA. Eur. J. Pharmacol. 100, 71–77 
− Sahibzada, N. et al. (1986) Movements Resembling Orientation or Avoidance Elicited by Electrical Stimulation of the 

Superior Colliculus in Rats. J. Neurosci. 6, 723–733 
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− Dean, P. et al. (1988) Responses resembling defensive behaviour produced by microinjection of glutamate into superior 
colliculus of rats. Neuroscience 24, 501–510 

− Bandler, R. and Carrive, P. (1988) Integrated defence reaction elicited by excitatory amino acid microinjection in the 
midbrain periaqueductal grey region of the unrestrained cat. Brain Res. 439, 95–106. 

− Northmore, D.P.M. et al. (1988) Behavior evoked by electrical stimulation of the hamster superior colliculus. Exp. Brain 
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− DesJardin, J.T. et al. (2013) Defense-Like Behaviors Evoked by Pharmacological Disinhibition of the Superior Colliculus 

in the Primate. J. Neurosci. 33, 150–155 
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Ventrolateral Periaqueductal Gray. Behav. Neurosci. 130, 406-414 

 

Previous predator encounters modify threat perception and escape     

Behavioural data 

− Melzack, R. (1961) On the Survival of Mallard Ducks after “Habituation” to the Hawk-Shaped Figure. Behaviour 17, 9–16 
− Dill, L.M. (1974) The escape response of the zebra danio (Brachydanio rerio) II. The effect of experience. Anim. Behav. 
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− Crook, R.J. et al. (2011) Peripheral injury induces long-term sensitization of defensive responses to visual and tactile 

stimuli in the squid Loligo pealeii, Lesueur 1821. J. Exp. Biol. 214, 3173–3185 
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Neural correlates and mechanisms 
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− Matheson, T. (2003) Plasticity in the Visual System Is Correlated With a Change in Lifestyle of Solitarious and Gregarious 
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− Fotowat, H. et al. (2009) A Novel Neuronal Pathway for Visually Guided Escape in Drosophila melanogaster. J. 
Neurophysiol. 102, 875–885 
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− Whitaker, K.W. et al. (2011) Serotonergic modulation of startle-escape plasticity in an African cichlid fish: a single-cell 
molecular and physiological analysis of a vital neural circuit. J. Neurophysiol. 106, 127–137 

− Berón De Astrada, M. et al. (2013) Behaviorally related neural plasticity in the arthropod optic lobes. Curr. Biol. 23, 1389–
1398 
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Mem. 134, 360–368 
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219, 1172–1177 
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− Burgos, A. et al. (2018) Nociceptive interneurons control modular motor pathways to promote escape behavior in 
Drosophila. Elife 7, 1–28 

 

Cortical and neuromodulatory input to the superior colliculus     

− Fries, W. (1984) Cortical projections to the superior colliculus in the macaque monkey: A retrograde study using 
horseradish peroxidase. J. Comp. Neurol. 230, 55–76 

− Ueda, S. et al. (1985) The organization of serotonin fibers in the mammalian superior colliculus. An immunohistochemical 
study. Anat Embryol 173, 13–21 
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and Superior Colliculus of the Rat. J. Comp. Neurol. 250, 498–509 
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Associative learning expands the ability to detect threats      
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correlates of conditioned fear. J. Neurosci. 8, 2517–2529 

− Griffin, A.S. et al. (2001) Learning specificity in acquired predator recognition. Anim. Behav. 62, 577–589 
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Vigilance and active risk assessment enhance threat detection     
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− Stankowich, T. and Blumstein, D.T. (2005) Fear in animals: A meta-analysis and review of risk assessment. Proc. R. Soc. 
B Biol. Sci. 272, 2627–2634 * 
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Decision processes and economics control the onset of escape     
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− Blumstein, D.T. et al. (2016) Escape behavior: dynamic decisions and a growing consensus. Curr. Opin. Behav. Sci. 12, 

24–29 * 
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between Speed and Accuracy. Integr. Comp. Biol. 55, 1166–1175 
− Nasir, A.F.A.A. et al. (2017) Optimal running speeds when there is a trade-off between speed and the probability of 

mistakes. Funct. Ecol. 31, 1941–1949 
− Nair, A. et al. (2017) A faster escape does not enhance survival in zebrafish larvae. Proc. R. Soc. B Biol. Sci. 284, 

20170359 



 5 

Escape trajectories and tactics  

− Arnott, S. et al. (1999) Escape trajectories of the brown shrimp crangon crangon, and a theoretical consideration of initial 
escape angles from predators. J. Exp. Biol. 202 (Pt 2), 193–209  

− Lindeyer, C.M. and Reader, S.M. (2010) Social learning of escape routes in zebrafish and the stability of behavioural 
traditions. Anim. Behav. 79, 827–834 

− Mäkeläinen, S. et al. (2014) Different escape tactics of two vole species affect the success of the hunting predator, the 
least weasel. Behav. Ecol. Sociobiol. 68, 31–40 
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