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[20] Hupbach et al. (2007), Learning & Memory - Healthy adults - Moderate evidence

[44] Bouton (2002), Biological Psychiatry - Primarily animal associative learning - Established evidence

[46] Gershman et al. (2010), Psychological Review - Human/animal data models - Strong evidence

.��� 
���� ���� �� ��� ����

� ���� �� 
��
� .�
�	� �
� ������� �����

https://doi.org/10.1101/lm.365707
https://doi.org/10.1016/S0006-3223(02)01546-9
https://doi.org/10.1037/a0017808
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[18] Alberini et al. (2013), Current Biology - Cross-species - Strong evidence

[31] Elsey et al. (2018), Psychological Bulletin - Human - Strong evidence

[56] Gershman et al. (2017), eLife - Human and animal conditioning datasets - Strong evidence

https://doi.org/10.1016/j.cub.2013.06.046
https://doi.org/10.1037/bul0000152
https://doi.org/10.7554/eLife.23763
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[3] Nader et al. (2000), Nature - Rat - Strong evidence

[24] Sevenster et al. (2012), Neurobiology of Learning and Memory - Healthy adults - Strong evidence

[56] Gershman et al. (2017), eLife - Human and animal conditioning datasets - Strong evidence

.��
�� ����� �� ,������ ��� ��
�� �
� ��
��

https://doi.org/10.1038/35021052
https://doi.org/10.1016/j.nlm.2012.01.009
https://doi.org/10.7554/eLife.23763
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[31] Elsey et al. (2018), Psychological Bulletin - Human - Strong evidence

[34] Chalkia et al. (2020), Cortex - Healthy adults - Strong evidence

[38] Milton et al. (2023), Brain Research Bulletin - Cross-species - Strong evidence

https://doi.org/10.1037/bul0000152
https://doi.org/10.1016/j.cortex.2020.04.017
https://doi.org/10.1016/j.brainresbull.2023.01.010
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[17] Dudai (2012), Annual Review of Neuroscience - Cross-species - Strong evidence

[20] Hupbach et al. (2007), Learning & Memory - Healthy adults - Moderate evidence

[59] Shohamy et al. (2008), Neuron - Healthy adults - Strong evidence

https://doi.org/10.1146/annurev-neuro-062111-150500
https://doi.org/10.1101/lm.365707
https://doi.org/10.1016/j.neuron.2008.09.023
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[6] Debiec et al. (2002), Neuron - Rat - Strong evidence

[35] Sinclair et al. (2021), PNAS - Healthy adults - Strong evidence

[58] Yoo et al. (2017), Translational Psychiatry - Rat - Moderate evidence

https://doi.org/10.1016/S0896-6273(02)01001-2
https://doi.org/10.1073/pnas.2117625118
https://doi.org/10.1038/tp.2016.254
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[3] Nader et al. (2000), Nature - Rat - Strong evidence

[10] Ben Mamou et al. (2006), Nature Neuroscience - Rat - Strong evidence

[11] Tronson et al. (2007), Nature Reviews Neuroscience - Cross-species - Strong evidence
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https://doi.org/10.1038/35021052
https://doi.org/10.1038/nn1778
https://doi.org/10.1038/nrn2090
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[24] Sevenster et al. (2012), Neurobiology of Learning and Memory - Healthy adults - Strong evidence

[25] Sevenster et al. (2013), Science - Healthy adults - Strong evidence

[38] Milton et al. (2023), Brain Research Bulletin - Cross-species - Strong evidence

https://doi.org/10.1016/j.nlm.2012.01.009
https://doi.org/10.1126/science.1231357
https://doi.org/10.1016/j.brainresbull.2023.01.010
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[4] Sara (2000), Learning & Memory - Cross-species - Moderate evidence

[17] Dudai (2012), Annual Review of Neuroscience - Cross-species - Strong evidence

[31] Elsey et al. (2018), Psychological Bulletin - Human - Strong evidence

https://doi.org/10.1101/lm.7.2.73
https://doi.org/10.1146/annurev-neuro-062111-150500
https://doi.org/10.1037/bul0000152
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[3] Nader et al. (2000), Nature - Rat - Strong evidence

[11] Tronson et al. (2007), Nature Reviews Neuroscience - Cross-species - Strong evidence

[19] Carneiro et al. (2023), Neuroscience & Biobehavioral Reviews - Primarily rodents; multiple memory tasks - Strong evidence

https://doi.org/10.1038/35021052
https://doi.org/10.1038/nrn2090
https://doi.org/10.1016/j.neubiorev.2023.105042
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[9] Pedreira et al. (2004), Learning & Memory - Crab (Chasmagnathus) - Strong evidence

[10] Ben Mamou et al. (2006), Nature Neuroscience - Rat - Strong evidence

[16] Rao-Ruiz et al. (2011), Nature Neuroscience - Mouse - Strong evidence

https://doi.org/10.1101/lm.76904
https://doi.org/10.1038/nn1778
https://doi.org/10.1038/nn.2907
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[25] Sevenster et al. (2013), Science - Healthy adults - Strong evidence

[32] Sinclair et al. (2018), Learning & Memory - Healthy adults - Strong evidence

[33] Sinclair et al. (2019), Trends in Neurosciences - Cross-species - Strong evidence

https://doi.org/10.1126/science.1231357
https://doi.org/10.1101/lm.046912.117
https://doi.org/10.1016/j.tins.2019.08.007
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[37] Gerlicher et al. (2022), Scientific Reports - Healthy adults - Strong evidence

[38] Milton et al. (2023), Brain Research Bulletin - Cross-species - Strong evidence

[40] Mirea et al. (2024), Journal of Cognitive Neuroscience - Online healthy adults - Strong evidence

https://doi.org/10.1038/s41598-022-09720-w
https://doi.org/10.1016/j.brainresbull.2023.01.010
https://doi.org/10.1162/jocn_a_02231
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[8] Suzuki et al. (2004), Journal of Neuroscience - Mouse - Strong evidence

[21] Monfils et al. (2009), Science - Rat - Strong evidence

[27] Sevenster et al. (2014), Learning & Memory - Healthy adults - Strong evidence

https://doi.org/10.1523/JNEUROSCI.5491-03.2004
https://doi.org/10.1126/science.1167975
https://doi.org/10.1101/lm.035493.114
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[5] Milekic et al. (2002), Neuron - Rat - Moderate evidence

[14] Wang et al. (2009), Nature Neuroscience - Rat - Strong evidence

[43] Yang et al. (2026), Philosophical Transactions of the Royal Society B - Healthy adults - Strong evidence

https://doi.org/10.1016/S0896-6273(02)00976-5
https://doi.org/10.1038/nn.2350
https://doi.org/10.1098/rstb.2025.0244
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[24] Sevenster et al. (2012), Neurobiology of Learning and Memory - Healthy adults - Strong evidence

[27] Sevenster et al. (2014), Learning & Memory - Healthy adults - Strong evidence

[39] Kennedy et al. (2024), eLife - Rat - Strong evidence

https://doi.org/10.1016/j.nlm.2012.01.009
https://doi.org/10.1101/lm.035493.114
https://doi.org/10.7554/eLife.95849
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[12] Lee (2008), Nature Neuroscience - Rat - Strong evidence

[39] Kennedy et al. (2024), eLife - Rat - Strong evidence

[42] Chen et al. (2025), Cognition - Healthy adults - Moderate evidence

https://doi.org/10.1038/nn.2205
https://doi.org/10.7554/eLife.95849
https://doi.org/10.1016/j.cognition.2025.106224
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[46] Gershman et al. (2010), Psychological Review - Human/animal data models - Strong evidence

[56] Gershman et al. (2017), eLife - Human and animal conditioning datasets - Strong evidence

[68] Bein et al. (2023), Neuroscience & Biobehavioral Reviews - Human and animal - Strong evidence

https://doi.org/10.1037/a0017808
https://doi.org/10.7554/eLife.23763
https://doi.org/10.1016/j.neubiorev.2023.105368


Flow Hijacked - Lecture 49 �
���� 
� ����

�� ���
�

32

19������ �� ��	�
 ����� ��
� �
���� ������-
�

����

.��
��� ���� ����� ��
� ���� :��
��� ����

����� .���� 
���
 ����� �� ��
��
 �� �� ,����
 
����
� ��� ����
 �
��� �
��� ����� �����

������ �� ���� ������ ����
�� ��� ����� ��� �
����� ����� ����� �� 
��
 ����� ����
��

����� ������� ���� 
� ����� 
��� .��� �
�� ���� ���
��
 ����� ������� ������ ���� ,�
� ������

.����	���� ���� ������ 
��� ���� ��� ��


������ 
���� 
��� ������ ,��
��� ������� �����
 ��
��� ��� ��
��� ������ .����� 
����
 ���� ��
����

�� 
� �
��� ��
� ������ .����� ���� ������ 
���� �
 ��� ���
��� ���	� .������ ��
��� �������

.�
����
 ���
�� 
��� ����� ����� ������

�
��� ����
�� ����� .��
�
����� �����-��� ����� �
� �������� ��� ����
�� ��
����� ������

���� ��
��� ���	� ������� ��
 ����� ����� ,������� �	���� 
��� ����� ��
�� 
���
 �����


��
���� ��
�� ������
�� .��� �
� ���
 �
��� ��� ����� .�����
 ��
�	�� ��� ��� ����� ����


������-�� :��
�
� ��� ����
 ������ ���	� ��
 .���� ��� ������ �� �
��� ����� �����
� ,�����

.���� ������ 
� ��
� ����� ���	�� ���� ���
�� ������

������ ���� ����
 �
��� ����	������ ����� .����� �����
 ������ ���� ���	� 
� ������ ������ ��
�


���� ����� ����
 ���
� ������ ������ .���� 
��� 
���� 
��� ������
 �
��� ������� ���
��� .�����

����� ���� ��� ,�
���� ����� ��� �
���� �� �
��� ���� ����� ���� .������ ������ ���
� �
 �
 ,����

�� ;�
��� ��
���
-�
� ���	� ,�
�� ������ 
�� ���	���� ����� �
�� ������ �� .�
���� ���� 
����

.
���� 	��� ��� 
��� ,������ �� ���� �����

�
����
��� ��� ����� �� ,�
���� ����

 ������


����� ���� ,����� ,
���� ,�
���� ��� ��
� g ���� 
� .P ��
� ������ ����� �� ,N ��
��� �� ���� ����
 ,U ����� ,L 	��� ����� ����� O

.�������

.�
���� �
�
 ������ ������-
� ���� ��	�� ������ ���
�� ����� - FLOW HIJACKED �� 
���� ����

��
�� 
����

[39] Kennedy et al. (2024), eLife - Rat - Strong evidence

[51] Gershman et al. (2013), Frontiers in Behavioral Neuroscience - Rat - Strong evidence

[56] Gershman et al. (2017), eLife - Human and animal conditioning datasets - Strong evidence
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https://doi.org/10.7554/eLife.95849
https://doi.org/10.3389/fnbeh.2013.00164
https://doi.org/10.7554/eLife.23763
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[38] Milton et al. (2023), Brain Research Bulletin - Cross-species - Strong evidence

[66] Ritvo et al. (2019), Trends in Cognitive Sciences - Human and model - Strong evidence

[67] McClay et al. (2022), eLife - Healthy adults - Moderate evidence

https://doi.org/10.1016/j.brainresbull.2023.01.010
https://doi.org/10.1016/j.tics.2019.06.007
https://doi.org/10.7554/eLife.68344
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[38] Milton et al. (2023), Brain Research Bulletin - Cross-species - Strong evidence

[39] Kennedy et al. (2024), eLife - Rat - Strong evidence

[56] Gershman et al. (2017), eLife - Human and animal conditioning datasets - Strong evidence

https://doi.org/10.1016/j.brainresbull.2023.01.010
https://doi.org/10.7554/eLife.95849
https://doi.org/10.7554/eLife.23763
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[34] Chalkia et al. (2020), Cortex - Healthy adults - Strong evidence

[36] Stemerding et al. (2022), Scientific Reports - Healthy adults - Strong evidence

[67] McClay et al. (2022), eLife - Healthy adults - Moderate evidence

https://doi.org/10.1016/j.cortex.2020.04.017
https://doi.org/10.1038/s41598-022-06119-5
https://doi.org/10.7554/eLife.68344
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[39] Kennedy et al. (2024), eLife - Rat - Strong evidence

[46] Gershman et al. (2010), Psychological Review - Human/animal data models - Strong evidence

[66] Ritvo et al. (2019), Trends in Cognitive Sciences - Human and model - Strong evidence
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https://doi.org/10.7554/eLife.95849
https://doi.org/10.1037/a0017808
https://doi.org/10.1016/j.tics.2019.06.007
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[29] Fern�ndez et al. (2016), Neurobiology of Learning and Memory - Healthy adults - Moderate evidence

[37] Gerlicher et al. (2022), Scientific Reports - Healthy adults - Strong evidence

[43] Yang et al. (2026), Philosophical Transactions of the Royal Society B - Healthy adults - Strong evidence

https://doi.org/10.1016/j.nlm.2016.03.001
https://doi.org/10.1038/s41598-022-09720-w
https://doi.org/10.1098/rstb.2025.0244
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[47] Fanselow (2010), Trends in Cognitive Sciences - Primarily rodent fear - Strong evidence

[77] Osan et al. (2011), PLoS ONE - Simulated attractor network - Plausible evidence

[78] Spalla et al. (2021), eLife - Simulated neural networks - Plausible evidence

https://doi.org/10.1016/j.tics.2009.10.008
https://doi.org/10.1371/journal.pone.0023113
https://doi.org/10.7554/eLife.69499


Flow Hijacked - Lecture 49 ��
 ��� 
�	�
	�� ����� ��
���

41

26ARC �� �
���� ���� �	
�

.�
����� ������ 
��� - ���� ����� :��
��� ����

�����
 ������� ,
���� ��
� �
� ����� ���� ���
 ������-�� 
��� �� ��
�� ���� ARC

����
� 
��� ���� ������ �� ���� ����� ���� ��
��� ������ ����� ����
 �� ;��
���� ��������

����� �� �� 
���� ��� .��
�� ����
 ����
 ����� ���� �
 ����� ����
 ���� �� �� ;������

.������ ������ ���� ����� 
� ������ ��
���
 
��� ����� ��� ������ �


���� ,��
��� ���� ��
� ��
� ����� ����� ��
� ���
 �
��
�	�� ����� ��� 
���� ���� �����

����
� ��
���� ����� .�
��� ����
���� ����� ���
 ,������ ������ 
��� ,�
��� ��� ,�
����

��
� ���� ����� �
�� ����� ���� .����� ������ �
��� ����
 ,���� ����� ��� �����


.�	���
 �� ������


������ ���� ������ �� ���� �
� ���
 ��
� ARC .������� ��� 
���� ����� ��
���

��
��� ���
�� �� �� 
��� ��� .
��� ��	��� ��
���
 
��� ���� 
���� 
� 
���� �����

�
��� ������� ���� �����
 �������� ��
���� ���� �� ,

��
 �
��� ��� 
��� �� ���� ����

�
��� .�� �� �� �������� ����� ������
 ������ ���� ARC ����� ���� �� �� ,�
����

.������ ����� �
�� �
 ���
��� 
��
 ����� 
� 
��
 �
�����

������ ����� 
� ,���� U �
��� ,�����	���� ��
��� ��
��� ��
� ���
� ���
�� ������


��
 ����� ����
� ��
��� ����� ��� ����� ;�
�����
�� ����� 
���� �
��� ���� ;������-�
�

���� ��� ����� �� ����� ����� ����� �� 
���
 ����
� �������� �� ������ ����� .�����

�� .
���� �����
 ����� �
� �������� �� �������� ��
��
 �� ������ �� .���
�
 ����

���� ��	�
 �� ARC �� ���� ���
 �� ,����� ���� �� ��
 ����� ������ ������ ��
���

.�
��	� ������� ��
� ���
 �
�

,��	���

� ������ �� ������� ����� ���
 
����
 �� .��
� �������� �� ��
�� ��
��

����� '��
���
 ����' ���� ���� ��
��� 
� 
� ������ ����� .����
��� ���� ���
 ,������

�� 
��� ������ ��
�
 ���
� ����� ����� .����� ������ ��

 ��
� ����
 ARC ��

����
 �� ������ ����� 
� 
��� ��	��� ��
���� 
���
� �
���� ������ 
�
�
 ,�����-��

.������ ������ 
� �� �
���� ����	������

��
�� 
����

[34] Chalkia et al. (2020), Cortex - Healthy adults - Strong evidence

[36] Stemerding et al. (2022), Scientific Reports - Healthy adults - Strong evidence

[39] Kennedy et al. (2024), eLife - Rat - Strong evidence

https://doi.org/10.1016/j.cortex.2020.04.017
https://doi.org/10.1038/s41598-022-06119-5
https://doi.org/10.7554/eLife.95849
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[8] Suzuki et al. (2004), Journal of Neuroscience - Mouse - Strong evidence

[21] Monfils et al. (2009), Science - Rat - Strong evidence

[44] Bouton (2002), Biological Psychiatry - Primarily animal associative learning - Established evidence

https://doi.org/10.1523/JNEUROSCI.5491-03.2004
https://doi.org/10.1126/science.1167975
https://doi.org/10.1016/S0006-3223(02)01546-9
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[46] Gershman et al. (2010), Psychological Review - Human/animal data models - Strong evidence

[50] Gershman et al. (2012), Learning & Behavior - Associative-learning datasets - Strong evidence

[56] Gershman et al. (2017), eLife - Human and animal conditioning datasets - Strong evidence

https://doi.org/10.1037/a0017808
https://doi.org/10.3758/s13420-012-0080-8
https://doi.org/10.7554/eLife.23763
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[44] Bouton (2002), Biological Psychiatry - Primarily animal associative learning - Established evidence

[47] Fanselow (2010), Trends in Cognitive Sciences - Primarily rodent fear - Strong evidence

[58] Yoo et al. (2017), Translational Psychiatry - Rat - Moderate evidence

https://doi.org/10.1016/S0006-3223(02)01546-9
https://doi.org/10.1016/j.tics.2009.10.008
https://doi.org/10.1038/tp.2016.254
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[60] Bakker et al. (2008), Science - Healthy adults - Strong evidence

[63] Schlichting et al. (2015), Nature Communications - Healthy adults - Strong evidence

[68] Bein et al. (2023), Neuroscience & Biobehavioral Reviews - Human and animal - Strong evidence

https://doi.org/10.1126/science.1152882
https://doi.org/10.1038/ncomms9151
https://doi.org/10.1016/j.neubiorev.2023.105368
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[61] Yassa et al. (2011), Trends in Neurosciences - Human and animal - Strong evidence

[64] Favila et al. (2016), Nature Communications - Healthy adults - Strong evidence

[65] Chanales et al. (2017), Current Biology - Healthy adults - Strong evidence

https://doi.org/10.1016/j.tins.2011.06.006
https://doi.org/10.1038/ncomms11066
https://doi.org/10.1016/j.cub.2017.06.057
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[44] Bouton (2002), Biological Psychiatry - Primarily animal associative learning - Established evidence

[52] Vervliet et al. (2013), Annual Review of Clinical Psychology - Human and animal - Established evidence

[54] Dunsmoor et al. (2015), Neuron - Human and animal - Strong evidence

https://doi.org/10.1016/S0006-3223(02)01546-9
https://doi.org/10.1146/annurev-clinpsy-050212-185542
https://doi.org/10.1016/j.neuron.2015.09.028
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[52] Vervliet et al. (2013), Annual Review of Clinical Psychology - Human and animal - Established evidence

[53] Craske et al. (2014), Behaviour Research and Therapy - Anxiety treatment and laboratory fear - Strong evidence

[57] Rajagopal et al. (2025), Nature Communications - Rodent/human fear data constraints - Moderate evidence

https://doi.org/10.1146/annurev-clinpsy-050212-185542
https://doi.org/10.1016/j.brat.2014.04.006
https://doi.org/10.1038/s41467-025-59036-4
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[49] Daw et al. (2011), Neuron - Healthy adults - Strong evidence

[55] Starkweather et al. (2017), Nature Neuroscience - Mouse - Strong evidence

[69] Schultz et al. (1997), Science - Nonhuman primate - Established evidence

https://doi.org/10.1016/j.neuron.2011.02.027
https://doi.org/10.1038/nn.4520
https://doi.org/10.1126/science.275.5306.1593
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[70] Friston (2010), Nature Reviews Neuroscience - N/A - Plausible evidence

[72] Mathys et al. (2014), Frontiers in Human Neuroscience - Human learning data models - Strong evidence

[76] Friston et al. (2017), Neural Computation - N/A - Plausible evidence

https://doi.org/10.1038/nrn2787
https://doi.org/10.3389/fnhum.2014.00825
https://doi.org/10.1162/NECO_a_00912
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[70] Friston (2010), Nature Reviews Neuroscience - N/A - Plausible evidence

[74] Pezzulo et al. (2015), Progress in Neurobiology - N/A - Plausible evidence

[76] Friston et al. (2017), Neural Computation - N/A - Plausible evidence

https://doi.org/10.1038/nrn2787
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[20] Hupbach et al. (2007), Learning & Memory - Healthy adults - Moderate evidence

[32] Sinclair et al. (2018), Learning & Memory - Healthy adults - Strong evidence

[40] Mirea et al. (2024), Journal of Cognitive Neuroscience - Online healthy adults - Strong evidence
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[79] Lee et al. (2005), Neuron - Rat - Strong evidence

[82] Xue et al. (2012), Science - Rats and abstinent people with heroin use disorder - Moderate�strong evidence

[89] Das et al. (2019), Nature Communications - Hazardous drinkers - Moderate evidence

https://doi.org/10.1016/j.neuron.2005.08.007
https://doi.org/10.1126/science.1215070
https://doi.org/10.1038/s41467-019-13162-w


Flow Hijacked - Lecture 49 ����� ��
��� ,����� ����
���

64

43����� ��
�
��� �
����

.������ ��
�� �
�� ��
 �
� ���
� �

�� ����� :��
��� ����

����
 ��� ����� 
� 
�� ���
�� �
��� ���
 ������ ������ ������� ���
 
��� ���

�� ��
 .������� ����
��� ��
� ,
���� ,������ ���
�	���� ���
� ��
�
� �	�
� .��
���

.�
��� �������� ��
��� ������ �
��� ����


������� ,���
� .�������� ��� 	�
�
 �
� ������ ����
 �
��� ����� .����
� ���� ������

���� ARC .�
��� ����� �������� ���� ���� ����� ���
� �� ����� ������� ������
 �
���

.��� 
�	�
	�
 �
��� �������� �
� ,����	����� ����� ����
 ��
�

������ ����
 
��� ��� .�
���
 ��
��� �
���� �
��� ��� ���� �
���� ��
�
� �	�
�

.��
��� �
���� �
�� ��
� 
��� ������ �
�
��� ����� ���
 ������ ��
�� ����� ������

�
��� ������� ��������� ���
 �����
 ����
� �
	�-������ �	�
� ��� ����� ��
�
� 
���

.����� �� �����
 ��
�� ����� �������� ��� �
�� ��� ,�����-��
�� ������

�� 
���� ,����	� 
� ����� ����� .������ �
 �
� �
��� ������� ����
 ��
� ��
��� ����� ��


�� ��
�� ,����� ,���� .����� �

 �������� ����
���� ���
�	�� ����
 
����
 
��� �����

����
 ��
� ���� ARC .�
��� ����� �������� ���� ������� ����
 ��
��� ����� �����

���� ���� ���� �� 
���
 ��
� ������ ������ �
�� .��� 
�	�
	�
 �������� �
� ,�����

.��
����� �	�
�� ���
� �� ������ ,��
 ��� ������ ,�
��� �
���� �������� 
��� �
���

��
��� ��
 ������� �
���� ������� 
��� .���
���� ��� �� �� ���� ��
�
� �	�
�

,�
� ����� .���� ��
� �� 
����
 
��� ������ 
� ��
��� ����� 
� ����� ,��
��

.�����
 ����
 ����� �������� �� ����
 ��
��� �
��� ������� �����-�
���� 
�� ��
��

����� ��������� ��� ��
�� ����
 ������ �����
� ��
���� ��
�� ,������ ,����� ,���� �����

.��
��� �����
 ���
 �
 ,�������� ����� ��� .���� ������ 
��� ����

��
�� 
����

[49] Daw et al. (2011), Neuron - Healthy adults - Strong evidence

[81] Torregrossa et al. (2011), Neurobiology of Learning and Memory - Human and animal addiction - Strong evidence

[87] Everitt et al. (2016), Annual Review of Psychology - Human and animal addiction - Strong evidence

https://doi.org/10.1016/j.neuron.2011.02.027
https://doi.org/10.1016/j.nlm.2011.02.014
https://doi.org/10.1146/annurev-psych-122414-033457
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[80] Brunet et al. (2008), Journal of Psychiatric Research - Adults with chronic PTSD - Weak�moderate evidence

[88] Brunet et al. (2018), American Journal of Psychiatry - Adults with chronic PTSD - Moderate evidence

[91] Raut et al. (2022), Journal of Psychiatric Research - Adults with PTSD - Strong evidence

https://doi.org/10.1016/j.jpsychires.2007.05.006
https://doi.org/10.1176/appi.ajp.2017.17050481
https://doi.org/10.1016/j.jpsychires.2022.03.045
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[21] Monfils et al. (2009), Science - Rat - Strong evidence

[23] Schiller et al. (2010), Nature - Healthy adults - Moderate evidence

[34] Chalkia et al. (2020), Cortex - Healthy adults - Strong evidence

https://doi.org/10.1126/science.1167975
https://doi.org/10.1038/nature08637
https://doi.org/10.1016/j.cortex.2020.04.017
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[34] Chalkia et al. (2020), Cortex - Healthy adults - Strong evidence

[36] Stemerding et al. (2022), Scientific Reports - Healthy adults - Strong evidence

[90] Pigeon et al. (2022), Journal of Psychiatry & Neuroscience - Healthy and clinical human samples - Moderate evidence

https://doi.org/10.1016/j.cortex.2020.04.017
https://doi.org/10.1038/s41598-022-06119-5
https://doi.org/10.1503/jpn.210057
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[53] Craske et al. (2014), Behaviour Research and Therapy - Anxiety treatment and laboratory fear - Strong evidence

[85] Lane et al. (2015), Behavioral and Brain Sciences - Clinical psychotherapy theory - Plausible evidence

[93] Milton (2023), Translational Psychiatry - Human and animal; addiction/fear/trauma - Strong evidence

https://doi.org/10.1016/j.brat.2014.04.006
https://doi.org/10.1017/S0140525X14000041
https://doi.org/10.1038/s41398-023-02666-1
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[52] Vervliet et al. (2013), Annual Review of Clinical Psychology - Human and animal - Established evidence

[57] Rajagopal et al. (2025), Nature Communications - Rodent/human fear data constraints - Moderate evidence

[93] Milton (2023), Translational Psychiatry - Human and animal; addiction/fear/trauma - Strong evidence

https://doi.org/10.1146/annurev-clinpsy-050212-185542
https://doi.org/10.1038/s41467-025-59036-4
https://doi.org/10.1038/s41398-023-02666-1
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[52] Vervliet et al. (2013), Annual Review of Clinical Psychology - Human and animal - Established evidence

[53] Craske et al. (2014), Behaviour Research and Therapy - Anxiety treatment and laboratory fear - Strong evidence

[57] Rajagopal et al. (2025), Nature Communications - Rodent/human fear data constraints - Moderate evidence
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[44] Bouton (2002), Biological Psychiatry - Primarily animal associative learning - Established evidence

[58] Yoo et al. (2017), Translational Psychiatry - Rat - Moderate evidence

[75] Seth et al. (2016), Philosophical Transactions of the Royal Society B - N/A - Plausible evidence

https://doi.org/10.1016/S0006-3223(02)01546-9
https://doi.org/10.1038/tp.2016.254
https://doi.org/10.1098/rstb.2016.0007
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[57] Rajagopal et al. (2025), Nature Communications - Rodent/human fear data constraints - Moderate evidence

[58] Yoo et al. (2017), Translational Psychiatry - Rat - Moderate evidence

[93] Milton (2023), Translational Psychiatry - Human and animal; addiction/fear/trauma - Strong evidence

https://doi.org/10.1038/s41467-025-59036-4
https://doi.org/10.1038/tp.2016.254
https://doi.org/10.1038/s41398-023-02666-1
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[39] Kennedy et al. (2024), eLife - Rat - Strong evidence

[57] Rajagopal et al. (2025), Nature Communications - Rodent/human fear data constraints - Moderate evidence

[67] McClay et al. (2022), eLife - Healthy adults - Moderate evidence

https://doi.org/10.7554/eLife.95849
https://doi.org/10.1038/s41467-025-59036-4
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[44] Bouton (2002), Biological Psychiatry - Primarily animal associative learning - Established evidence

[52] Vervliet et al. (2013), Annual Review of Clinical Psychology - Human and animal - Established evidence

[87] Everitt et al. (2016), Annual Review of Psychology - Human and animal addiction - Strong evidence

https://doi.org/10.1016/S0006-3223(02)01546-9
https://doi.org/10.1146/annurev-clinpsy-050212-185542
https://doi.org/10.1146/annurev-psych-122414-033457
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[39] Kennedy et al. (2024), eLife - Rat - Strong evidence

[57] Rajagopal et al. (2025), Nature Communications - Rodent/human fear data constraints - Moderate evidence

[93] Milton (2023), Translational Psychiatry - Human and animal; addiction/fear/trauma - Strong evidence

https://doi.org/10.7554/eLife.95849
https://doi.org/10.1038/s41467-025-59036-4
https://doi.org/10.1038/s41398-023-02666-1
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[3] Nader et al. (2000), Nature - Rat - Strong evidence

[24] Sevenster et al. (2012), Neurobiology of Learning and Memory - Healthy adults - Strong evidence

[44] Bouton (2002), Biological Psychiatry - Primarily animal associative learning - Established evidence

https://doi.org/10.1038/35021052
https://doi.org/10.1016/j.nlm.2012.01.009
https://doi.org/10.1016/S0006-3223(02)01546-9
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[23] Schiller et al. (2010), Nature - Healthy adults - Moderate evidence

[34] Chalkia et al. (2020), Cortex - Healthy adults - Strong evidence

[90] Pigeon et al. (2022), Journal of Psychiatry & Neuroscience - Healthy and clinical human samples - Moderate evidence

https://doi.org/10.1038/nature08637
https://doi.org/10.1016/j.cortex.2020.04.017
https://doi.org/10.1503/jpn.210057
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[31] Elsey et al. (2018), Psychological Bulletin - Human - Strong evidence

[91] Raut et al. (2022), Journal of Psychiatric Research - Adults with PTSD - Strong evidence

[93] Milton (2023), Translational Psychiatry - Human and animal; addiction/fear/trauma - Strong evidence

https://doi.org/10.1037/bul0000152
https://doi.org/10.1016/j.jpsychires.2022.03.045
https://doi.org/10.1038/s41398-023-02666-1
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[38] Milton et al. (2023), Brain Research Bulletin - Cross-species - Strong evidence

[39] Kennedy et al. (2024), eLife - Rat - Strong evidence

[94] Meijer et al. (2026), Science Advances - Healthy adults - Moderate�strong evidence

https://doi.org/10.1016/j.brainresbull.2023.01.010
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[53] Craske et al. (2014), Behaviour Research and Therapy - Anxiety treatment and laboratory fear - Strong evidence

[57] Rajagopal et al. (2025), Nature Communications - Rodent/human fear data constraints - Moderate evidence

[93] Milton (2023), Translational Psychiatry - Human and animal; addiction/fear/trauma - Strong evidence
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