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2019-2020 $25,000 McGill Stairs Grant (PI)

Programmed cell death and everyday forgetting: The role of pro-apoptotic signalling in the active decay of memory
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RECOGNITIONS

2001 Best Session Poster Annual APA Conference 2001
Laurance HE, Hardt O, Nadel L & Jacobs WJ (2001, September). Stress affects spatiotemporal processing: Support
for a model of Traumatic Memory. Poster presented at the APA annual meeting, San Francisco, CA.

2009 Paper Selected Editor’s Pick of the Month May 2009
Hardt O, Wang SH & Nader K (2009). Storage or retrieval: the yin and yang of amnesia. Learn Mem 16: 224-30.

2009 Paper Selected Best Paper of the Year 2009 in Learning & Behavior
Hardt O, Hupbach A & Nadel L (2009). Factors moderating blocking in human place learning: The role of task
instructions. Learn Behav 37(1): 42-59.

Faculty Opinions (formerly Faculty of 1000) Recommendations of my papers
[1]  Hupbach A, Hardt O, Gomez R & Nadel L (2008). The Dynamics of Memory: Context-Dependent Updating. Learn
Mem 15(8): 574-79.

2] Migues PV, Hardt O, Wu DC, Gamache K, Sacktor TC, Wang YT & Nader K (2010). PKMzeta maintains memories by
regulating GluR2-dependent AMPA receptor trafficking. Nat Neurosci 13: 630-4.

[3]  Migues PV, Liu L, Archbold G, Einarsson E, Wong J, McKelvey K, Ko SH, Wang YT & Hardt O (2016). Blocking
synaptic removal of GluA2-containing AMPA receptors prevents the natural forgetting of long-term memories. J
Neurosci 36(12): 3481-94.

[4]  Hardt O & Nadel L (2017). Systems consolidation revisited, but not revised: The promise and limits of optogenetics in
the study of memory. Neurosci Lett 680:54-59.
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PUBLICATIONS (first or senior authorship in bold]
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[11]
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[14]
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[16]
7]
18]
[19]
[20]
[21]
[22]

[23]

Hardt, O. (2000). Hindsight bias as a function of anchor distance and anchor plausibility. Unpublished Masters
Thesis, Universitét Trier, Trier.

Pohl, R., Hardt, O., & Eisenhauer, M. (2000). SARA — Ein kognitives Prozessmodell zur Erklérung von Ankereffekt
und Ruckschaufehler [SARA — A cognitive processing model explaining anchoring effect and hindsight bias].
Kognitionswissenschaft, 9, 77-92.

Pohl, R., Eisenhauer, M. & Hardt, O. (2003). SARA — a cognitive process model to simulate anchoring effect and
hindsight bias. Memory, 11, 337-356.

Hardt, O. and Pohl, R. (2003). Hindsight bias as a function of anchor distance and anchor plausibility. Memory,
11, 379-394.

Nadel, L., & Hardt, O. (2004). The Spatial Brain. Neuropsychology, 18(3), 473-476.

Glisky, EL, Ryan, L, Reminger, S, Hardt, O., Hayes, SM, Hupbach, A. (2004). A case of psychogenic fugue: |
understand, aber ich verstehe nichts. Neuropsychologia, 42 (8), 1132-47.

Nader, K., Hardt, O., & Wang, S.-H. (2005). Response to Alberini: right answer, wrong question. Trends in
Neuroscience, 28, 346-347.

Hardt, O. (2005). What determines spatial strategy choice in human spatial learning in a computer-analog of
the Morris-Water Maze? Unpublished doctoral dissertation, The University of Arizona, Tucson.

Hupbach, A., Melzer, A., & Hardt, O. (2006). The mere exposure effect is sensitive to colour information:
Evidence for color effects in a perceptual implicit memory test. Experimental Psychology, 53(3), 233-245.
Hupbach, A., Hardt, O., Bohbot, V., & Nadel, L. (2007). Spatial Reorientation: Effects of Verbal and Spatial
Shadowing. Spatial Cognition & Computation, 7(2), 213-226.

Hupbach, A., Gomez, R., Hardt, O., & Nadel, L. (2007). Updating episodic memories: A special role of spatial
context. In S. Vosniadou, D. Kayser, & A. Protopapas (Eds.), Proceedings of the Second European Cognitive Science
Conference. Taylor & Francis.

Hupbach, A., Gomez, R., Hardt, O., & Nadel, L. (2007). Reconsolidation of episodic memories: a subtle reminder
triggers integration of new information. Learning & Memory, 14(1-2), 47-53.

Nadel, L. & Hupbach, A., Hardt, O., & Gomez, R. (2008). Episodic Memory: Reconsolidation. In E. Dere, J.P.
Huston, A. Easton, & L. Nadel, (Eds) Episodic memory research. Elsevier B.V., Oxford, U.K.

Hupbach, A., Hardt, O., Gomez, R., & Nadel, L. (2008). The Dynamics of Memory: Context-Dependent Updating.
Learning & Memory, 15(8), 574-579.

Hardt, O., & Nadel, L. (2009). Cognitive Maps and Attention. In N. Srinivasan (Vol Ed), Progress in Brain
Research: Vol. 176, Attention. Amsterdam: Elsevier. 184-191.

Hardt, O., Wang, S.-H., & Nader, K. (2009). Storage or retrieval: the yin and yang of amnesia. Learning &
Memory, 16, 224-230.

Nader, K., & Hardt, O. (2009). A single standard for memory: The case for reconsolidation. Nature Reviews
Neuroscience, 10, 224-234.

Hardt, O., Hupbach, A., & Nadel, L. (2009). Factors moderating blocking in human place learning: The role of
task instructions. Learning & Behavior, 37(1), 42-59.

Nader, K., Hardt, O., & Migues, P.V. (2010). Consolidation and Reconsolidation. In: I.P. Stolerman (Ed.),
Encyclopedia of Psychopharmacology, Heidelberg: Springer.

Hardt, O., Migues, P.V., Hastings, M., Wong, J., & Nader, K. (2010). PKMzeta maintains one day and six-day-
old object location but not object identity memory in dorsal hippocampus. Hippocampus, 20, 691-5.

Migues, P.V., Hardt, O., Wu, D.C., Gamache, K., Sacktor, T.C., Wang, Y.T., & Nader, K. (2010). PKMzeta
maintains memories by regulating GluR2-dependent AMPA receptor trafficking. Nature Neuroscience, 13, 630-4.

Hardt, O., Einarsson, E. O., & Nader, K. (2010). A Bridge over troubled water: Reconsolidation as a link between
cognitive and neuroscientific memory research traditions. Annual Review of Psychology, 61, 141-167.

Nadel, L. & Hardt, O. (2011). Update on memory systems and processes. Neuropsychopharmacology Reviews,
36, 251-73.
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[30]

[31]

[32]

[33]

[34]

[35]
[36]

[37]

[38]

[39]

[40]

[41]

Wang, S.-H., Finnie, P. S. B., Hardt, O., & Nader, K. (2012). Dorsal hippocampus is necessary for novel learning
but sufficient for subsequent similar learning. Hippocampus, 22(11), 2157-2170.

Hardt, O., Nader, K., & Nadel, L. (2013). Decay happens: the role of active forgetting in memory. Trends in
Cognitive Sciences, 17(3), 111-120.

Helfer, P., Schultz, T., Hardt, O., & Nader, K. (2013). A computational model of systems memory reconsolidation.
Proceedings of the Annual Meeting of the Cognitive Science Society, 35.

Nader, K., Hardt, O., Einarsson, E. O., & Finnie, P. S. B. (2013). The Dynamic Nature of Memory. In C. Alberini
(Ed.) Memory Reconsolidation (pp. 15-41). New York: Elsevier Academic Press.

Migues, P. V., Hardt, O., Finnie, P., Wang, Y. W., & Nader, K. (2014). The maintenance of long-term memory in
the hippocampus depends on the interaction between N-ethylmaleimide-sensitive factor and GluA2.
Hippocampus, ePub ahead of print, doi:10.1002/hipo.22295.

Nader, K., Hardt, O., Lanius, R. (2014). Memory as a new therapeutic target. Dialogues in Clinical Neuroscience,
15(4), 475-486.

Hardt, O., Nader, K., & Wang, Y. T. (2014). GluA2-dependent AMPA receptor endocytosis and the decay of
early and late long-term potentiation: possible mechanisms for forgetting of short- and long-term memories.
Philosophical Transactions of the Royal Society B: Biological Sciences, 369(1633), 20130141

Sachser, R.M., Santana, F., Crestani, A.P., Dutra, F. D., Lunardi, P., Quillfeldt, J. A., Hardt, O., de Oliveira
Alvares, L. (2016). Forgetting of long-term memory requires activation of NMDA receptors, L-type voltage-
dependent Ca(2+) channels, and calcineurin. Scientific Reports, 6, 22771.

Migues, P. V., Liu, L., Archbold, G., Einarsson, E., Wong, J., McKelvey, K., Ko, S. H., Wang, Y. T., Hardt, O.
(2016). Blocking synaptic removal of GluA2-containing AMPA receptors prevents the natural forgetting of long-
term memories. The Journal of Neuroscience, 36(12), 3481-3494.

Sabia, M., Hardt O., Hupbach, A. (2017). The long-term consequences of correctly rejecting and falsely accepting
target- related foils in visual recognition memory. Learning and Motivation, 57, 67-81.

Tuttle, A., Tansley, S., Dossett, K., Tohyama, S., Khoutorsky, A., Maldonado-Bouchard, S., , Stein, L., Gerstein, L.,
Crawhall-Duk, H., Pearl, R., Sukosd, M., Leger, P., Hardt O., Yachnin, D., Austin, J.-S., Chen, C. M., Pooters, T.,
Groves, |., Martin L.J., Sonenberg, N., Gkogkas, C., Mogil, J. (2017). Social propinquity in rodents as measured
by tube cooccupancy differs between inbred and outbred genotypes. Proceedings of the National Academy of
Sciences USA, 114(21), 5515-5520.

Hardt, O. & Nadel, L. (2018). Systems consolidation revisited, but not revised: The promise and limits of
optogenetics in the study of memory., Neuroscience Letters, 680, 54-59.

Migues, P. V., Wong, J., Lyu, J., Hardt, O. (2019) NMDA receptor activity bidirectionally controls active decay of
long-term spatial memory in the dorsal hippocampus. Hippocampus, 29, 883-888.

Pickett, E. K., Herrmann, A. G., McQueen, J., Abt, K., Dando, O., Tulloch, J., Jain, P., Dunnett, S., Sohrabi, S.,
Fieldstad, M., Calkin, W., Murison, L., Jackson, R. J., Tzioras, M., Stevenson, A., D'Orange, M., Hooley, M.,
Davies, C., Oren, |., Rose J., McKenzie, C.-A., Allison, E., Smith, C., Hardt, O, Henstridge, C. M., Hardingham,
G., Spires-Jones, T. L. (2019). Reducing tau ameliorates behavioural and transcriptional deficits in a novel model
of Alzheimer’s disease. Cell Reports, 10, 3592-3604.

Hardt, O. & Sossin, W. (2020). Epistemological and Terminological Issues in Current Memory Research.
Frontiers in Molecular Neuroscience, 12: 336; doi: 10.3389/fnmol.2019.00336.

Faith, W., Davies, C. J., Hope, J. E., McLachlan, F., Marshall, G. F., Kaminioti-Dumont, L., Qarkaxhija, V.,
Nunez, F., Dando O., Smith, C., Wood, E., MacDonald, J., Hardt, O., Abbott C. M. (2020). Recapitulation of the
EEF1A2 D252H neurodevelopmental disorder-causing missense mutation in mice reveals a toxic gain of function
in Current Memory Research. Human Molecular Genetics, 29(10), 1592-1606. doi: 10.1093/hmg/ddaa042.

Tulloch, J., Netsyk, O., Pickett, E. K., Herrmann, A. G., Jain, P., Stevenson, S., Oren, |., Hardt, O., and Spires-
Jones, T. L. (2020). Maintained memory and long-term potentiation in a mouse model of Alzheimer’s disease with
both amyloid pathology and human tau. European Journal of Neuroscience, 53, 637-648.

Katsanevaki, G.D., Till, S. M., Buller-Peralta, 1., Watson, T. C., Arkell, D., Nawaz, S., Tiwari, S., Kumar, V.,
Anstey, N., Smith, J., Chattarji, S., Gonzalez-Sulser, G., Hardt, O., Wood, E. R., Kind, P. C. (2020) Heterozygous
deletion of SYNGAP enzymatic domains in rats causes selective learning, social and seizure phenotype. bioRxiv
2020.10.14.339192; https://doi.org/10.1101/2020.10.14.339192
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[42] Arkell, D., Groves, |., Wood, E. R., Hardt, O. (2021) The Black Box effect: sensory stimulation after learning
interferes with the retention of long-term object location memory in rats. Learn Mem, 28, 390-399

[43] Anstey, N., Kapgal, V., Tiwari, S., Watson, T. C., Toft, A. K. H., Dando, O. R., Inkpen, F. H., Baxter, P. S., Kozic,
Z., Jackson, A. D.,He, X., Nawaz, M. S., Kayenaat, A., Bhattacharya, A., Wyllie, D. J. A., Chattarji, S., Wood, E. R.,
Hardt, O., Kind, P. C. (2022) Imbalance of flight-freeze responses and their cellular correlates in the NIgn3™ rat
model of autism. Molecular Autism, 13(1), 34; https://doi.org/10.1186/s13229-022-00511-8

[44] Augereau, K., Migues, P. V., & Hardt, O. (2022) Infusions of zip into the perirhinal cortex disrupt long-term
object recognition memory without affecting object location memory. Front Behav Neurosci 6;16:1007748. doi:
10.3389/fnbeh.2022.1007748.

[45] Moraes, B. & Hardt, O. (2023) Specific behaviors during auditory fear conditioning and postsynaptic expression

of AMPA receptors in the basolateral amygdala predict interindividual differences in fear generalization in male
rats. Learn Mem 30(4), 74-84. doi: 10.1101/Im.053612.122.

Papers currently under review
[1]  Archbold, G., Nader, K, Hardt, O. The interaction between N-Ethylmaleimide-Sensitive Factor and GIluA2 is
required for the maintenance of fear extinction memory. Neuropsychopharmacology.\

Papers in preparation for submission

[1]  Arkell, D., Hardt, O., Wood, E. Reducing sensory stimulation after learning increases coherence of place fields in
the dorsal hippocampus.

[2] Groves, |., Arkell, D., Hardt, O. The hippocampus prevents that ongoing sensory stimulation interferes with long-
term memory formation in extra-hippocampal areas.

[3] Groves, |., Harley, C., Hardt, O., Nadel, L.. The role of the Locus Coeruelus in memory dynamics..

INVITED TALKS

[1]  March 2014, “Towards a neurobiology of forgetting”, Neuroscience Day, The University of Edinburgh, UK.
[2]  March 2014, “Active Decay Theory”, ABC Lecture, Universiteit van Amsterdam, The Netherlands

[8] August 2014, “Active Decay of Long-Term Memory”, Scottish Neuroscience Group meeting, Glasgow, UK
[4]  September 2014, “Mechanisms of forgetting”, Neuroscience Seminar Series, Dundee, UK

[5] November 2015, “How does the brain forget2”, International Graduate School of Neuroscience Colloquium,
Bochum, Germany

[6] December 2015, “Forgetting: Mechanisms and functional significance”, BMI-Agalma-NCCR SYNAPSY Joint
Symposium “Mechanisms of Memory Consolidation, Reconsolidation and Extinction - and their Relevance to
Psychiatry”, EPFL, Lausanne, Switzerland

[71  May 2016, “How does the brain forget2”, CIN Neurobiologisches Montagskolloquium, Universitat Tbingen,
Germany

[8] January 2017, “How does the brain forget2”, Soup and Science, McGill
[91 May 2017 “Forgetting of Long-Term Memories”, Symposium at Annual Meeting of Canadian Association of
Neuroscience, Montréal, QC, Canada

[10] June 2017 “Forgetting: Possible Functions”, Workshop “Forgetting: A Forgotten Issue”, Psychology Department,
University of Edinburgh, UK.

[11]  September 2019, “Imbalance of flight-freeze responses and their cellular correlates in the Nign3™Y rat model of
autism and intellectual disability”, Simons Initiative for the Developing Brain (SIDB): 3rd Annual Research Retreat,
Edinburgh, Scotland

[12] February 2020, “How and what can we learn from rodent behaviour? The case of the neuroligin-3 knockout rat.”,
RTSA-TACC 3rd Annual Scientific Conference: The Next Generation, Montréal, Canada.

[13] July 2020, “THE HABITAT: A novel housing design that improves animal welfare and promotes understanding of
ethologically relevant behaviours”, University of Edinburgh 3R Day, UK (online).
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[14]
[15]

[16]

October 2020, “The Habitat: A New Approach To Phenotyping”, LouLou Forum 2020, United States (online).

April 2021, “Revisiting Phenotyping: ‘Pipeline’ & Habitat”, SFARI Workshop, Simons Foundation, New York
(online)

August 2021, “The Habitat: Update on Progress”, Revisiting Phenotyping: ‘Pipeline” & Habitat”, Simons Initiative
for the Developing Brain (SIDB): 4th Annual Research Retreat, Edinburgh, Scotland

CONFERENCE PRESENTATIONS

[1]

[2]

(3]

[4]

[5]

[6]

[7]

(8]

[9]

[10]

[11]

[13]

[14]

Hardt, O. (1998). SARA: selektive Aktivierung, Rickschaufehler & Ankereffekt: Evaluation eines kognitiven
Modells. In H. Lachnit, A. Jacobs & F. Résler (Eds.), Experimentelle Psychologie - Abstracts der 40. Tagung
experimentell arbeitender Psychologen (S. 261). Lengerich: Pabst.

Hardt, O., Pohl, R. F. & Eisenhauer, M. (1998). Evaluierung von SARA: Erklérung von Ankereffekten und
Rickschaufehler. In W. Hacker (Ed.), Abstracts vom 41. KongreB der Deutschen Gesellschaft fir Psychologie in
Dresden 1998 [Disk]. Dresden: Technische Universitat Dresden.

Hardt, O., Pohl, R. F. & Eisenhauer, M. (1999). SARA, Ankerplausibilitét und Rickschaufehler: Wovon héngt die
Ankerplausibilitét ab, wie wirkt sie sich auf den Rickschaufehler aus und wie gut sind die Befunde durch das
Modell SARA abbildbar? In E. Schréger, A. Mecklinger & A. Widman (Eds.), Beitrédge zur 41. Tagung der
experimentell arbeitenden Psychologen, p. 314-315. Lengerich: Pabst.

Hardt, O., Pohl, R. F. & Eisenhauer, M. (2000). Uberprifung modellkritischer Annahmen des kognitiven Modells
SARA zu Rickschaufehler und Ankereffekt.

In D. Vorberg et al. (Ed.), Experimentelle Psychologie — 42. Tagung experimentell arbeitender Psychologen, p.
123. Lengerich: Pabst.

Laurance, H. E., Hardt, O., Nadel, L., & Jacobs, W. J. (2001, September). Stress affects spatiotemporal

processing: Support for a model of Traumatic Memory. Poster session presented at the annual meeting of the APA,
San Francisco, CA.

Glisky, E., Ryan, L., Reminger, S., Hardt, O., Hayes, S., Hupbach, A., & Kaiser (October 2001). A case of
dissociative fugue? | understand, aber ich verstehe nichts. Symposium on “Emotion and Memory,” Memory
Disorders Research Society, Boston, MA.

Hardt, O., Hupbach, A., & Nadel, L. (2002, April). No Blocking In Place Learning. Poster presented at the annual
meeting of the Cognitive Neuroscience Society. April 14-16, San Francisco, CA.

Payne, J.D., Jacobs, W.J., Hardt, O., Lopez, C., & Nadel, L. (2002, April). Stressing memory: Effects on spatial
and episodic memory. Poster presented at the annual meeting of the Cognitive Neuroscience Society. April 14-16,
San Francisco, CA.

Payne, J.D., Jacobs, W.J., Hardt, O., Lopez, C., & Nadel, L. (2002, July).

Stress and binding: a role for the hippocampus in contextual and episodic memory. Poster presented at the annuall
meeting of the Forum of European Neuroscience Society. July 13-17, Paris, France.

Payne, J.D., Jacobs, W.J., Hardt, O., Hoscheidt, S., & Nadel, L. (2003, March).

The role of stress: Binding in episodic and emotional memory. Poster presented at the annual meeting of the
Cognitive Neuroscience Society. March 30-April 1, New York, NY.

Hardt, O. & Nadel, L. (2003, November). Place Learning is Special. Talk presented at the 44th Annual Meeting
of the Psychonomic Society, Vancouver, BC.[12] Hardt, O., Wang, S.-H., & Nader, K. (2006, March). Nature of
Amnesia: Storage or Retrieval Deficit? Talk presented at Cold Spring Harbor Laboratories. Cold Spring Harbor,
NY.

Wang, S.-H., Hardt, O., Nader, K. (2006, October). Searching the brain mechanism of the second contextual

fear conditioning. Poster presented at the annual meeting of the Society for Neuroscience. October, 14-18,
Atlanta, GA.

Hardt, O., Wang, S.-H., & Nader, K. (2006, October). The Nature of Amnesia:
A storage failure ... which may impair retrieval2! Poster presented at the annual meeting of the Society for
Neuroscience. October, 14-18, Atlanta, GA.
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[15]

[16]

[17]

[18]

[19]

[20]
[21]
[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

Hupbach, A., Gomez, R., Hardt, O., & Nadel, L. (2007, April). Reconsolidation of children’s episodic memories:
A subtle reminder triggers integration of new information. Poster presented at the Biennial Meeting of the Society
for Research in Child Development. April 2007, Boston, MA.

Hupbach, A., Gomez, R., Hardt, O., & Nadel, L. (2007. May). Updating episodic memories: A special role of
spatial context. Talk given at second European Cognitive Science Conference. May 2007, Delphi, Greece.

Finnie, P. S., Wang, S.-H., Hardt, O., & Nader, K. (2007, November). Does the hippocampus count bad things?
Components of contextual fear conditioning that render subsequent learning independent of NMDA-receptors in
the dorsal hippocampus. Poster presented at the annual meeting of the Society for Neuroscience, November, San
Diego, CA.

Jones, B., McClung, A., Hupbach, A., Hardt, O., Gomez, R., Nadel, L., & Fellous, J.M. (2007, November).
Dynamics of sequence learning in rats: The influence of reminders and training by blocks. Poster presented at the
annual meeting of the Society for Neuroscience, November, San Diego, CA.

Hardt, O. Hastings, M., Wong, J., & Nader, K. (2008, November). Long-term memory for objects and object
location: Effects of ZIP infusions into dorsal hippocampus. Poster presented at the annual meeting of the Society
for Neuroscience, November, Washington, DC.

Pompeiano, M., Vermunt, L., Nader, K. & Hardt, O. (2008, November). Poster presented at the annual meeting
of the Society for Neuroscience, November, Washington, DC.

Nadel, L. & Hardt, O. (2008, December). Attention and spatial learning in humans in a virtual maze task.
International Conference on Attention, December, Allahabad, India.

Hardt, O. (2009, June). PKMzeta maintains object location knowledge in dorsal hippocampus. Talk presented at
the Spring Hippocampal Research Conference, June 14-19, Verona, ltaly.

Migues, P.V., Hardt, O., Wu, D., Gamache, K., Sacktor, T., Wang, Y., & Nader, K (2009, October). PKMzeta
maintains memories through GluR2-dependent AMPA receptor trafficking. Poster presented at the annual meeting
of the Society for Neuroscience, October, Chicago, IL.

Hastings, M.H., Wong, J., Litwin, L., Nader, K., & Hardt, O. (2009, October). Neural substrates of object-
location memory change with extensive training. Poster presented at the annual meeting of the Society for
Neuroscience, October, Chicago, IL

Hardt, O., Hastings, M.H., Wong, J., Migues, P.V., & Nader, K. (2009, October). Memory for object location, but
not object identity, depends on PKMzeta activity in the dorsal hippocampus at remote and recent time points.
Poster presented at the annual meeting of the Society for Neuroscience, October, Chicago, IL.

Hardt, O., Bozzo, A., Augereau, K., Migues, P.V., & Nader, K. (2010, July). Persistence of object identity memory
requires PKMzeta activation in perirhinal cortex. Poster presented at the EMCCS-FENS 4th annual meeting, July 1
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