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Thank you for your email, enclosing the editor's comments. We have carefully reviewed the comments and have revised the manuscript accordingly. Our responses are given in a point-by-point manner below. The changes to the manuscript have been tracked to identify all of the manuscript edits. The corrections and suggestions provided by you helped improve the paper. We hope the revised version is now suitable for publication, and we look forward to hearing from you in due course.
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Mario Buenrostro-Jauregui, Ph. D.
Universidad Iberoamericana
México City
México
mario.buenrostro@ibero.mx 

General Statements about the Revised Manuscript
We strived to cover most of the reviewers' comments. We addressed those comments that we felt were the most relevant and those who stuck to our article's focus. In other cases, we justify the reasons for noncompliance in the Point-by-Point Response to Comments section of this letter (see below). We also performed minor modifications throughout the article adds to those kindly recommended by reviewers to improve clarity and accuracy. Changes in the manuscript were agreed on by all authors. An academic English editor service was hired to revise and proofread the manuscript. All the changes in the manuscript by both the editor and us were tracked. You will find below a point-by-point response to yours' comments. Regular font style is used for featured comments, and italics have been used to show our responses.

Point-by-Point Response to Editorial Comments


The language in the manuscript is compromising the quality and not bringing out the clear message. Please proofread the manuscript well and/or employ professional copyediting services.  
Response: This issue was addressed. An academic English Editor service has edited the manuscript.

Title reworded to make is concise: “Simultaneous Monitoring of Wireless Electrophysiology (EEG) and Memory Behavioral Test as a Tool to Study Hippocampal Neurogenesis.”
Response: We are agreed with the new title. (page 1, line 1).

This is redundant as it is stated in the first line. Instead include clear reasons for doing so. “We will discuss the fabrication process of electrodes for EEG and simultaneous monitoring of EEG and behavior by video-tracking in real-time.” 
Response: We changed the paragraph as “The protocol presented here provides information on the simultaneous electroencephalography (EEG) and behavioral assessment in real-time. We will discuss all processes involved for this purpose as an attractive solution for researchers in many fields of Neuroscience, particularly in learning and memory areas.” (page 1, line 38).

How are behavioral changes and EEG analysis related? “Therefore, the simultaneous monitoring of behavioral changes and EEG analysis are particularly interesting.”
Response: We reworded the paragraph as follows “Therefore, the simultaneous monitoring of behavioral changes and EEG is particularly interesting to correlate data between brain activity and task-related behaviors.” (page 2, line 49).

Please ensure the Introduction to include all of the following: 
a) A clear statement of the overall goal of this method
b) The rationale behind the development and/or use of this technique
c) The advantages over alternative techniques with applicable references to previous studies
d) A description of the context of the technique in the wider body of literature
e) Information to help readers to determine whether the method is appropriate for their application
Response: We reworded most parts of the Introduction section. (page 2, line 72).

Citation? “In this regard, researchers have been widely using different paradigms of behavioral tests to analyze cognitive, motor, or emotional functions.”
Response: We reworded the paragraph as follows “. In this regard, researchers have been widely using different behavioral tests to analyze sensory-motor function, social interactions, anxiety-like and depressive-like behavior, substance dependence and various forms of cognitive functions.” We added the next reference, “Hånell, A., Marklund, N. Structured evaluation of rodent behavioral tests used in drug discovery research. Frontiers in Behavioral Neuroscience. 8 (JULY), 1–13, doi: 10.3389/fnbeh.2014.00252 (2014).”



Citation? “Video tracking is usually the most useful method for a quick and accurate behavior recording.”
Response: We reworded the paragraph as follows “Video tracking is a valuable method for quick and accurate behavior recording used in a wide variety of applications.” We added the next reference Noldus, L.P.J.J., Spink, A.J., Tegelenbosch, R.A.J. Ethovision Video Tracking System. Behavior Research Methods, Instruments, & Computers. 33 (3), 398–414, doi: 10.3758/BF03195394 (2001). (page 2, line 80).

This part needs clarity, please reword. “since it could reveal how the neuronal activity, from single cells to the major brain areas, correlates to specific behavioral patrons.”
Response: We reworded the sentence as follows “Simultaneous recording of neuronal activity (from single cells to the major brain areas)  and behavioral tasks could bring us light of how the brain generates specific behavioral patrons.” (page 2, line 85).

Which activity is being recorded and in conjunction with what? “If this activity could be simultaneously recorded through multiple timescales.”
Response: We reworded the sentence as follows “If neuronal activity and behavioral patrons could be simultaneously recorded through multiple timescales,.” (page 3, line 90).

Video tracking behavior… ? “Behavioral videotracking.”
Response: We reworded the paragraph as follows “Thus, synchronized recording of behavioral and neuronal activity at the desired scale (from neurons to large areas of the brain) is considered an extremely useful tool. There are several systems intended to integrate behavioral recordings with other measurements as neural activity.” (page 3, line 94).

Unclear “Behavioral videotracking is a useful tool to synchronize recording electroencephalography (EEG) in real time. This has a specific feature that allows to record behavioral and neuronal activity at the desired scale (from neurons to large brain areas).”
Response: We reworded the paragraph as follows “Thus, synchronized recording of behavioral and neuronal activity at the desired scale (from neurons to large areas of the brain) is considered an extremely useful tool. There are several systems intended to integrate behavioral recordings with other measurements as neural activity.” (page 3, line 94).

Please reword for clarity. “The use of cables and swivel-devices that allows animals to move freely.”
Response: We reworded the sentence as follows “Some solutions to this problem have been developed, as the use of cables and swivel-devices that allow animals to move freely in the arena.” (page 3, line 104).

Signal on the animal or from the animal? “In this study, we used a commercially available wireless system that sends signals through a Wi-Fi connection on a freely-moving rodents system.”
Response: We reworded the sentence as follows “In this study, we used a commercially available wireless system that sends EEG signals from the animal through a Wi-Fi connection with a freely-moving rodents system.” (page 3, line 112).

Citation? “This process is known to be associated with memory and learning improvement which increases adult neurogenesis in rodents through enriched environment (EE) conditions.”
Response: We added the next reference Leal-Galicia, P., Romo-Parra, H., Rodríguez-Serrano, L.M., Buenrostro-Jáuregui, M. Regulation of adult hippocampal neurogenesis exerted by sexual, cognitive and physical activity: An update. Journal of Chemical Neuroanatomy. 101 (August), 101667, doi: 10.1016/j.jchemneu.2019.101667 (2019). (page 3, line 126).

Please reword for clarity. “It has been reported new granular cells (GC) in the hippocampal dentate gyrus (DG) from middle-aged mice exposed to EE just for 7 days.”
Response: We reworded the sentence as follows “It has been reported in middle-aged mice exposed to EE housing for seven days, the birth of new granular cells (GC) in the hippocampal dentate gyrus (DG).” (page 3, line 130).

What kind of new cells? “Studies attempting to selectively ablate adult neurogenesis in adults rats have suggested that new cells of about 1 - 2 weeks of age are required in the learned response.”
Response: We added the “granular.” word to the sentence “…suggested that new granular cells ….”(page 4, line 133).

Significance? Also please reword. “. It also enhances neurogenesis increasing the density of BrdU/NeuN DG granular cells in mice.”
Response: We reworded the sentence as follows “. Also, it  has been reported that exposure to an enriched environment at 1–4 weeks after BrdU injections significantly increased the density of BrdU/NeuN cells in the DG granular layer in mice.” (page 4, line 142).

Please bring out clarity. “Authors suggest the existence of a critical period between the first and third weeks were a substantial increase in the number of new neurons observed19. Studies of adult hippocampal neurogenesis (AHN) in humans has been controversial since there is no direct evidence. However, recently Moreno-Jiménez et al. reported and described the developmental stages of AHN in the human adult brain, identifying thousands of immature neurons in the DG, thus demonstrating the persistence of AHN during both physiological and pathological aging in humans20. However, many researchers reply back to this finding. We argue that this result is due to their methodological procedures and how their research is framed, therefore, itis not a sign of evidential proof13. Based on the evidence  mentioned previously, the study of AHN in animal models is more important than ever (for a more in-depth examination of AHN, see Leal-Galicia et al., 2019 review13).”
Response: We reworded the paragraph as follows “ These authors suggest a critical period between one and three weeks after EE exposure since a substantial increase in the number of new neurons was observed. Studies of adult hippocampal neurogenesis (AHN) in humans has been controversial since there was no direct evidence. However, a recent report described the developmental stages of AHN in the human adult brain, identifying thousands of immature neurons in the DG, and thus demonstrating the persistence of AHN during aging in humans. Based on the evidence mentioned previously, the study of AHN in animal models is more important than ever (for a more in-depth examination of AHN, see Leal-Galicia et al., 2019 review).“ (page 4, line 145).

Please reword. “. The present work will expose the protocol to monitor simultaneous behavioral changes (related to memory and learning) and electroencephalography using the wireless EEG and behavioral tracking software recording during the performance of novel object recognition task.”
Response: We reworded the sentence as follows “The present work will expose all processes involved in the simultaneous behavioral video-tracking assessment (novel object recognition task) and wireless electroencephalography recording.” (page 5, line 186).

Please move this to the table of materials “(http://www.anymaze.co.uk/).”
Response: This issue was addressed.

Please reword for clarity “This is an artisanal process that does not ensure a correct contact between both materials, so any improper adjustment could cause artifacts in EEG signals be affected in positioning during the analysis.”
Response: We reworded the paragraph as follows “3.2.Roll one end of the copper wire to the head of a small-sized screw (electrodes) and make sure it is firmly fixed since this is a crucial step. Correct contact between both materials must be guaranteed to avoid artifacts in the EEG signals.” (page 6, line 258).

From section 2 ( the one maintainedin enrichment cage?  
Response: We added a note before the 4.1 step as follows “NOTE: After 20 days of environmental enrichment treatment, the animals will undergo surgery following the procedure described below:.” (page 7, line 276).

So you keep doing this for 5 min? 
Response: We reworded the paragraph as follows “4.6.	Instill a drop of ophthalmic solution or saline to each animal’s eyes every 5-10 min to help them not dry out.” (page 7, line 303).

In this figure eyes don’t have any ophthalmic ointment. Also the animal’s head is not shaved properly, Also do not see any iodine based scrub traces used on the surgical site.
Response: We replace the figure with appropriate photos following the protocol's instructions. (page 8, line 340).


Heating pad was not required for the experiment?
Response: We added a note after the 4.3 step as follows “NOTE: Provide the animal with a  heating pad for all the surgery since the anesthesia used in this procedure usually causes hypothermia and breathing problems.” (page 7, line 294).

Please bring out clarity… this is after drilling the screws right? “4.18. Keep the rats in single cages at the beginning of the surgery to seven days before conducting the tests for a full recovery.”
Response: We reworded the paragraph as follows “4.18.	After the surgery, keep the rats in single cages for seven days before conducting the behavioral tests for a full recovery.” (page 9, line 353).

How do you manipulate? “4.19.	Gently manipulate the animal on a periodical basis (at least once a day) to help to reduce the stress in future manipulations.”
Response: We reworded the paragraph as follows “4.19.	Gently manipulate the animal on a periodical basis (at least once a day) to help to reduce the stress in future manipulations. While holding the rat with one hand, finger pressure is gently applied to the back of the animal, sliding the fingers through the fur.” (page 9, line 357).

After how many days of surgery is this process done? “NOTE:  All behavioral procedures were performed between the 14:00-16:00 h which corresponds to the light cycle of the rat.”
Response: We reworded the NOTE as follows “NOTE:  Seven days after surgery, we proceeded to behavioral tests. All behavioral procedures were performed between the 14:00-16:00 h, which corresponds to the rat's light cycle.” (page 9, line 367).

Are these same as in section 2? “5.3.Fix two identical objects to the floor center of the arena using double-sided tape (to prevent its displacement by the animals). Objects must be equidistant from each other and the arenas' walls.”
Response: We reworded the paragraph as follows “5.3. Fix two identical novel objects to the floor center of the arena using double-sided tape (to prevent its displacement by the animals). Objects must be equidistant from each other and the arena walls.” (page 9, line 380).

What previous manipulations were performed? Please refer to the step number. Also notes cannot be filmed. Please remove the highlight. “NOTE: Gentle previous manipulations might help to reduce the stress in animals during the connection procedure. Otherwise, the risk of damage on the device or the animals increases. Fully pre-charge the device battery using an USB-Port.”
Response: We removed the highlight and added the specific step number to the NOTE as follows “NOTE: Gentle previous manipulation of the animal (Step 4.19) might help to reduce the stress in animals during the connection procedure. Otherwise, the risk of damage to the device or the animals increases. Fully pre-charge the device battery using a USB-Port.” (page 10, line 396).

Highlighted this because step 6.12 is highlighted. Steps 5.6.3. and 5.6.4.
Response: We highlighted steps 5.6.3. and 5.6.4. (page 10, line 421).

Please move this to the table of materials “6.1.Open the Behavioral Tracking Software (version 6.1).”
Response: We moved the version number to the table of materials. (page 10, line 434).

How? “6.5.Go to “Apparatus.” Define the arena area. Determine the object's region.”
Response: We reworded the paragraph as follows “6.5.	Go to “Apparatus.” Define the arena area, moving the orange rectangle to the out limits of the arena projected from the camera on the screen. Determine the object's region, moving the orange circles to the out limits of the objects inside the arena projected from the camera on the screen.” (page 11, line 447).

How? “6.6.	Setup the scale. Move the ruler line to a position along the known length of the image (the arena). Enter the length of the object in millimeters in the option “The length of the ruler line is.” of the Settings panel. In this case, the arena measures 500 x 500 mm.”
Response: We reworded the paragraph as follows “6.6.Setup the scale moving ruler line to a position along the known length of the image (the arena).” (page 10, line 452).

Is this for video production purpose only? “ (see Supplemental video 1).”
Response: Supplemental Video 1 shows step-by-step instruction video for EEG device connection to NeuroPhys EEG and Any-Maze software. It can be used for production purposes. We want the video to be available as a supplemental video for users to use. (page 12, line 496).

Added this, please check. “The files are provided by the manufacturer.”
Response: We reworded the sentence as follows “The converting functions are provided by the manufacturer and must be added to MATLAB’s path.” (page 13, line 544).

If these steps needs filming please include all the scripts associated with it. There are scripts uploaded with the submission. Please include in the steps which one is used  when? “Steps 9.7 - 9.9 “
Response: These steps are not necessary to be filmed. (page 13, line 564).

Not required. Please remove. This can be added to the materials table. “NOTE: Script was develop ped in collaboration with Jinga-Hi, Inc. “
Response: We removed this and added to table of materials. 

If this needs to be in the protocol section, please make substeps. Please follow JoVE numbering pattern 1 followed by 1.1 followed by 1.1.1.. Please use imperative tense to describe how the actions are performed. Please refer to the steps above and format accordingly.
Response: We reworded the paragraph as follows “9.10. Filter Each EEG signal with a 4th order butterworth passband filter at [5-40] Hz, using phase correction. 9.11.Visually inspect Signals before to the following analysis, and those channels with artifacts derived from a defective electrodes placement or misadjustment by animal movements were excluded from further analysis. 9.12. Reference signals to common average to alleviate motion artifacts. 9.13. Segment EEG signals to form epochs of 4 s length synced by timestamps derived from BTS. The target events were the exploration of the object marked by the distance of the animal to objects border. These events are marked on the BTS timestamps and were used as identifiers fix the windows' positions. So, EEG epochs are delimited by 1 s before exploration begins to 3 s after. At this point, no validation about exploration length was used, but it will be considered for future researches. 9.14.Estimate Power  spectral density on those epochs by using Welch’s periodogram method using 1 s window length, an overlap of 90%,  Hanning window prior to Fourier transform estimation, with these parameters a resolution of 1 Hz was achieved. 9.15.Assess Power  spectral on each band by evaluating area under periodogram, and the values presented corresponds to relative energy, it means that the energy of each EEG band was divided by the epoch’s total energy. This procedure also reduces erroneous estimations due to artifacts on EEG signals.” (page 14, line 582).

Please include reasons for performing BrdU staining in this case. Are the animals euthanized …. After how long, etc? “We present BrdU positive cell count data from animals under EE and animals housed under standard conditions, as evidence of increased neurogenesis of the EE protocol used (see Figure 5).”
Response: We reworded the paragraph as follows “As evidence that the 20 days environmental enrichment housing protocol used stimulates the adult neurogenesis, we present BrdU positive cell count data from animals under EE and animals housed under standard conditions from unpublished data from our lab. We used three-month-old male Wistar rats. They were injected three times with BrdU with 12 h between each other. Animals were anesthetized (pentobarbital (50 mg/kg, i.p.) and euthanized by transcardial perfusion (see Figure 5).” (page 15, line 640).

What are the three assessed parameters in this case? “In the acquisition trial, there are no distinctions between objects in the three assessed parameters.”
Response: We reworded the paragraph as follows “In the acquisition trial, there are no distinctions between objects in the three assessed parameters: head time in the object zone for the three trials, time moving towards the objects for the three trials, and time per visit in each object.” (page 16, line 668).

What does alpha and beta band represent?.” Figures 7 and 8, show the changes in EEG relative power over alpha and beta bands.”
Response: We reworded the sentence as follows “Figures 7 and 8 show the changes in EEG relative Power over alpha and beta bands. These are related to motor control, concentration, and memory, suggesting that exploration is just related to these functions.” (page 16, line 677).

Please include a one liner title for all the panels combined. “Figure 5.”
Response: We added a liner title for all the panels combined as follows “Figure 5: Evidence of movement capability, and adult neurogenesis stimulation by EE protocol.” (page 17, line 722).

Please include a one liner title. “Figure 7.”
Response: We added a liner title for all the panels combined as follows “Figure 7:  Changes over alpha EEG band Power  associated with exploration.” (page 17, line 741).

Please include a one liner title. “Figure 8.”
Response: We added a liner title for all the panels combined as follows “Figure 8: Changes over beta EEG band Power associated with exploration.” (page 18, line 748).

Are these for production? In that case, it will be used for video production. “Supplemental video 1. Supplemental video 2.”
Response: Supplemental Video 1 shows step-by-step instruction video for EEG device connection to NeuroPhys EEG and Any-Maze software. Supplemental Video 2 shows step-by-step instruction video for the integration between NeuroPhys EEG and Any-Maze software's files. They can be used for production purposes. We want the videos to be available as supplemental videos for users to use. (page 18, line 763).

Please ensure that the Discussion explicitly cover the following in detail in 3-6 paragraphs with citations:
a) Critical steps within the protocol
b) Any modifications and troubleshooting of the technique
c) Any limitations of the technique
d) The significance with respect to existing methods
e) Any future applications of the technique
Response: We reworded most parts of the Discussion section. (page 18, line 772).


