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18th October 2021

Attention of Dr Mittal and the Reviewers 

JOVE 63512
Manuscript title: A behavioural task modelling ‘everyday memory’ in an event arena designed to foster allocentric representations for rodents.

Dear Dr Mittal,

Thank you for your email on 20th September 2021 indicating your interest in publishing our manuscript. We greatly appreciate the time and effort you and the three reviewers have spent reviewing our manuscript; your helpful comments and insightful suggestions have improved our work. 

We are grateful to the reviewers for their kind comments to the effect that the manuscript contains a “fine and thorough protocol” (Rev 1), “extremely well presented” (Rev 2), “invaluable and suitable to be published” (Rev 3).  We have responded to all of the reviewer and editorial comments, and our responses are described in a point-to-point fashion (see below). Corrected or added portions in the revised manuscript text are in red. We have kept the yellow highlighted text for filming purposes.

The quality and clarity of this revised manuscript is now improved, thanks to the editorial and reviewers’ comments and suggestions for this revision. We hope this new version of the manuscript will be suitable for publication.

Sincerely,
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Dorothy Tse and Richard Morris 
 



Response letter: 

JOVE 63512
Manuscript title: A behavioural task modelling ‘everyday memory’ in an event arena designed to foster allocentric representations for rodents.

We appreciate the comments from the editor and reviewers. Our responses are described below in a point-to-point fashion below. Corrected or added portions in the revised manuscript text are in red. 

Editorial comments:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.

This is a very helpful comment. We have thoroughly proofread the manuscript and made sure that there are no spelling or grammar issues. 

2. For in-text formatting, corresponding references should appear as numbered superscripts after the appropriate statement(s) and before the punctuation.

We have changed all the corresponding references to the numbered superscripts (text in red). 
 
3. Please submit each figure individually as a vector image file to ensure high resolution throughout production: (.psd, ai, .eps.).

We have submitted each figure individually in AI format. 

4. JoVE cannot publish manuscripts containing commercial language. Please remove all commercial language from your manuscript and use generic terms instead. All commercial products should be sufficiently referenced in the Table of Materials.
For example, OBS studio, Mulititimer, etc.

We have removed all commercial language from the manuscript and have now used generic terms instead. For example: Step 2.4.2 This will provide a live feed to the adjacent control room for both custom video capture and custom computer software used control the arena startbox doors and manual timers for the task (developed by P.A. Spooner, University of Edinburgh).

5. The Protocol should be made up almost entirely of discrete steps that direct the reader to do something without large paragraphs of text between sections. Please move the discussion about the protocol to the Discussion.

We have shortened those paragraphs and moved the discussion about the protocol to the Discussion. 

6. Please simplify the Protocol so that individual steps contain only 2-3 actions per step and a maximum of 4 sentences per step.

We thank the editor for pointing this out. We have simplified some individual steps in the protocol. 

7. Avoid usage of phrase “should be” throughout the Protocol. Any text that cannot be written in the imperative tense may be added as a “Note.” However, notes should be concise and used sparingly.

Thank you for pointing this out. We have changed relevant parts in the manuscript to reflect this. For example: Step 2.3.1 A spherical, perforated plastic bowl “should be” inserted 4 cm from the top… and now we changed to “Insert a spherical, perforated plastic bowl 4 cm from the top...”

8. There is no important section in the JoVE manuscript format. Please provide details either as a Note or Caution statement. If any information given is an actionable item, please convert it as a protocol step.

We have now amended this in the manuscript. 

9. Please add more details to your protocol steps. Please ensure you answer the “how” question, i.e., how is the step performed?

We have now addressed this in the Protocol steps. 

Step 1.1: What is the strain of rats used for this experiment? Please mention.

We used Lister-hooded male rats in this experiment. We have added this information in the manuscript “The experimental subject of the protocol outlined below is for Lister-hooded rats, but it can be adapted for other rodent strains” and “Allow one week for Lister-hooded male rats to settle after arrival”.

Step 4.2.1: there is no table 1 provided in the manuscript. Please correct this.

Thank you for pointing that out. We have changed table 1 to Figure 9. 

Step 4.3.3, 4.3.11, 4.4.6: Please provide details as to how this is done such as “click this”, “select that”, “observe this”, etc. Please mention all the steps that are necessary to execute the action item. Please provide details so a reader may replicate your analysis including buttons clicked, inputs, screenshots, etc. Please keep in mind that software steps without a graphical user interface (GUI) cannot be filmed.

We have now clarified all these steps in our manuscript. For example:
Step 4.3.3 Press the on-screen start button to record the trial on the in-house video capture system.
[bookmark: _Hlk85615882][bookmark: _Hlk85626689]Step 4.3.11 Press the on-screen stop button on the custom video capture software. Then, click the stop button on the on-screen timer on the custom computer software.
Step 4.4.6 is now Step 4.4.7 Click and hold the on-screen sandwell icons for the duration the rat digs to record the time they spend digging in each sandwell. Continue to record the rat’s dig time in each sandwell visited until the end of the recall choice trial.

Step 4.4.4: What is the timer setting? How can it be assessed using the sandwell map? Please mention.

We have now revised 4.4.5 “On the custom computer software, select the timers matching the sandwells (sandwell timers) to be used on this particular session (figure 4B).”

Step 7.2: What does the choice in the equation indicate? Is it the sandwell which the rat visited and was incorrect? Please specify this.

‘Choice’ is defined as the number of sandwells that rats dig in, up to and including the correct sandwell, during the recall choice and recall probe trials. The maximum possible value of the ‘choice’ is 5, as there are 5 sandwells in total. I have now repeated this definition of “choice” in step 7.2 (it is also defined in 7.1, as before)

10. Each Figure Legend should include a title and a short description of the data presented in the Figure and relevant symbols. The Discussion of the Figures should be placed in the Representative Results. Details of the methodology should not be in the Figure Legends, but rather the Protocol.

We have now changed the figure legends to accommodate this. 

11. Figure 7B, 8B, 8D: What do the error bar in the figures indicate: standard error or standard deviation. Which test was used to calculate significance? Please mention in the figure legend.

We have now included this information in the figure legends 7B, 8B and 8D.

12. Figure 8B, 8D: What does the * stand for? Please mention in the figure legend.

We have now added this information in the figure legends 8B & 8D. 

13. Please also include in the discussion the critical steps in the protocol along with appropriate citations.

We have now included this in the discussion. “To ensure that the integrity of this home-base measure and the effective encouragement of an allocentric spatial strategy was achieved and maintained, several mandatory control measures and critical steps were incorporated into this protocol. First…”

14. Please obtain explicit copyright permission to reuse any figures from a previous publication. Explicit permission can be expressed in the form of a letter from the editor or a link to the editorial policy that allows re-prints. Please upload this information as a .doc or .docx file to your Editorial Manager account. The Figure must be cited appropriately in the Figure Legend, i.e. “This figure has been modified from [citation].”

We have obtained the explicit copyright permission from the European Journal of Neuroscience.
____________________________________

Reviewers' comments:
Reviewer #1:
Manuscript Summary:
This is a fine and thorough protocol for a very complex memory testing procedure.

We appreciate the constructive comments from Reviewer #1. Our responses are described in a point-to-point fashion below. Corrected or added portions in the text are in red text.

I have some questions and remarks:
House the rats in a 12 hr (light on)/12 hr (light off) light cycle and conduct all experiments
during the light phase (7 am - 7 pm): why test during the light phase?

In a previous study (Tse et al., 2007) using a similar task in the event arena, we conducted the experiment in the rats’ night/dark phase, partly because the study likely involved overnight consolidation.  However, since this time, we have conducted multiple event arena tasks during the light phase, including the task from our 2007 paper, and there were no differences in behaviour found between light and dark phases.  The light phase is more practical, in many respects, and training during the animal’s night phase nonetheless involves having lights on in the training room in order that the animals can see cues relevant for allocentric coding. This creates an ambiguity which is avoided by simply training in the light phase. 

2.1.1 Using transparent plexiglass: capitalize Plexiglass

We have changed this in the manuscript. 

As an alternative to reducing the animal's body weight, why not use a highly prederred food the incentive for which does not require a "need" for the animal?

Studies have shown that rats under food restriction are healthier and live longer than those with free access to food (Weindruch and Segal, New England Journal of Medicine, 1997). In addition, the food pellets we used contain essential nutrients for the rats in a balanced diet format. We have been successfully using these food pellets since 2003 (Day et al., 2003; Bast et al., 2005, Tse et al., 2007, 2011; Wang et al., 2010, 2012; Bethus et al., 2010; Takeuchi et al., 2016; Nonako et al., 2017; Broadbent et al., 2021).

5.7 After the 120-s probe trial has elapsed, put 3 pellets in the correct sandwell (i.e. the
location of the rewarded sandwell in the encoding trial) to avoid "extinction" of the rats'
memory: Extinction of memory? This is a very mentalistic expression: behavior undergoes extinction.

We have now changed the text. “After the 120-s probe trial has elapsed, put 3 pellets in the correct sandwell (i.e., the location of the rewarded sandwell in the encoding trial) to prevent memory decline.”

To conclude, our stable home-base protocol provides a powerful rodent model for episodic
like everyday memory:

There is a lot of confusion about animal modelling of episodic memory. Episodic memory is considered to be an integrated memory for an event in time and place. The most convincing episodic memory models are based on the use of object-recognition tasks. I would like to have the authors add a section providing an argument for why they believe their procedure can model episodic memory.

Thanks for raising this point. We have now alluded to this in the discussion.  Specifically, we have added the following paragraph.

[bookmark: _Hlk86170029]“Episodic memory is considered to be an integrated memory for an event in time and place.  Following introduction of spontaneous novel object recognition as a method for studying recognition memory9, an important sophistication was added in the work of Dix and Aggleton23 which added in location and context as additional associative attributes.  There have thence been further developments, including the Langston and Wood24 studies of object-place-context as a triple association.  These are important approaches but they all rely on recognition memory.  The event arena represents a conceptually distinct development as it is a recall task rather than one reliant only on recognition memory.  In remembering where an event (digging up food) recently occurred in a specific context, different from where it happened the day before, the animal must approach today’s location from its starting position at the edge of the arena without there being any local cues which mark out that sandwell from any other – they all look alike.  Consolidated long-term memory is of no value, only a rapidly shifting recency memory.  We judge this protocol to be much more analogous to episodic recall such as remembering where one has recently put down one’s glasses than would be to choose between a set of objects or images depicting where the glasses might have been placed.  We recognise, however, that there are limitations, for example the lack of any test of context-specificity in the manner of the Dix and Aggleton23 innovation. However, in still unpublished work, we have shown that rats can perform the event arena task in two separate arenas with distinct extra-maze cues, and will successfully search for the sandwell in the correct position in each context.”

Reviewer #2:
Manuscript Summary:
This is a well written manuscript about a previously published, well regarded, but poorly used (outside the primary lab) rodent behavioural task. The manuscript describes the task well and I can see publication in JoVE to be very useful in helping other labs use and adapt this apparatus for their own behavioural tasks. There are no changes required from this extremely well presented manuscript and I thank the authors for being so thorough in their discussion.

We really appreciate the positive comments from Reviewer #2. 

Reviewer #3:
Manuscript Summary:
The manuscript entitled "A behavioural task modelling "everyday memory" in an event arena designed to foster allocentric representations for rodents" written by Tse D, Norton AC, Spooner PA and Morris RGM presents a detailed description of how to set, conduct and analyze the "everyday memory" paradigm. The "everyday memory" paradigm is a spatial processing task that asks rats to find a specific location with the allocentric, but not allocentric, strategy. The authors carefully provides step-by-step illustrations and practical data of the "everyday memory" paradigm, which make the manuscript is invaluable and suitable to be published in JoVE. I just have some minor points that do not compromise the manuscript:

We appreciate the constructive comments from Reviewer #3, but wish to note that by “everyday”, we also imply that the information being processed changes from day to day and not just that it complies with an allocentric strategy.  Our responses are described in a point-to-point fashion below. Corrected or added portions in the text are in red text.


Major Concerns:
N.A.

Minor Concerns:
1. In the introduction (page 2), line 64, "…have provided valuable insights into recognition memory, they do not involve recall." This is overly-simplicity. The spontaneous object exploration paradigms depend on animals' natural tendency towards novel stimuli, which indicates that the information of "familiar" stimuli is encoded. During test trial of spontaneous object exploration paradigms, animals likely "retrieve" the stored memory, and thus, tend to explore preferentially novel stimuli. Although spontaneous object exploration paradigms cannot clearly reflect recollection per se, as they involves the processes of familiarity (knowing) and/or recollection (remembering), spontaneous object exploration paradigms are not un-related to recall. Details of spontaneous object exploration paradigms can be found: Chao et al., 2020 Neurosci Biobehav Rev 113:373-407.

Thanks for pointing this out. We have now changed the text to “And, although novel object recognition9 and permutations of this spontaneous memory task, such as object-place memory10, have provided valuable insights into recognition memory, they do not test explicit recall of events”.  

2. In page 3, line 126-127, "…in which the experimenter is at the mercy of what the experimental animals choose to do.." It is not clear. Neither spontaneous object exploration paradigms nor the "everyday memory" task forces animals to choose, and both need "the mercy" of animals to behave. Please use scientific language to describe the sentence.

We have now removed this language from the paragraph. 

3. In page 5, 2.1.2., "…clean them regularly." Use what substance to clean the objects? And what exactly is the frequency of "regularly"?

[bookmark: _Hlk85559215]Thanks for pointing this out. We have added “clean them daily with 70% ethanol”. 

4. In page 7, line 278, please add the institute of P.A. Spooner.

We have added this in the text “developed by P.A. Spooner, University of Edinburgh”.

5. In page 14, point 7.2, what if a rat re-visits incorrect sandwells?

When a rat re-visits the incorrect sandwell (i.e., for a second time), we do not count this as another error as the maximum number of errors is 4 due to there being 5 sandwells. We have included this information in the text. 

6. In page 14, point 7.3., again, what if a rat re-visits incorrect sandwells?

When a rat re-visits the incorrect sandwell, we do not count this as another error as the maximum number of errors is 4 due to there being 5 sandwells. We have included this information in the text. See 5. Above.

7. About the figures, what software do the authors use to create the figures, e.g., figure 1?

We used Adobe Illustrator to create the figures. 

8. Figure 6, it is a little bit confusing to understand the counterbalance table. It looks like the "1A, 1B, 2C" used in Figure 6B matches Figure 6C. If so, please clearly indicate or otherwise describe.

We have clarified this matter in figure legend 6. We have now changed to “C) Table outlining the sandwell sets counterbalanced within and across sessions. There are 15 sandwells in total and 3 sets (set 1-3) of sandwells, each containing 5 wells (A-E). Each rat uses different wells in each encoding and recall choice trials. For example, as mentioned in Figure 6B, Rat 1 will use Sandwell 1A in encoding trial 1, Sandwell 1B in encoding trial 2 and Sandwell 2C in the recall choice trial.”
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