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Rebuttal 


Manuscript Number: JoVE63355_R2
Locomotor Assessment of 6-hydroxydopamine (6-OHDA)-induced Adult Zebrafish-based Parkinson’s Disease Model

All the editor’s comments have been addressed as follows:
1. Editor’s comments: ANY-Maze is a commercial software and was hence removed. We cannot publish manuscripts with commercial language.
Authors’ response: We accept the proposed changes of “video tracking software”.
Page 1, Line 30
“… which is accompanied by analysis using a video tracking software.”

2. Editor’s comments: Any specific temperature?
[bookmark: _Hlk87866191]Authors’ response: The temperature has been added. 
Page 3, Line 127
“Prepare the solution fresh before each injection and store it in chilled (4°C) and dark conditions.”

3. Editor’s comments: How can this position be identified? Does this position have any name or identifier?
[bookmark: _Hlk87866681]Authors’ responses: The position does not have a name but has an identifier, that is the intersection between the metopic suture, coronal suture and sagittal suture that connects the frontal and parietal skull of zebrafish brain (please see the revised Figure 1a, b). As such, the sentence has been revised as follows: 
Page 4, Lines 141-143
[bookmark: _Hlk87866664]“The position can be identified based on the intersection between the metopic suture (MS), coronal suture (CS) and sagittal suture (SS) that connects the frontal and parietal skull of zebrafish brain.”

Figure 1 (a and b) has been revised to indicate the intersection between the metopic suture (MS), coronal suture (CS) and sagittal suture (SS). The caption of Figure 1 has been modified as:
Page 6, Lines 248-252
[bookmark: _Hlk87867166][bookmark: _Hlk87867398][bookmark: _Hlk87882817](a) The point of microcapillary entry is guided by the intersection between the metopic suture (MS), coronal suture (CS) and sagittal suture (SS) that connects the frontal and parietal skull of zebrafish brain (plan view). (b) A schematic drawing (plan view) of the zebrafish skull and brain showing the microcapillary, which is lowered directly above the habenula (Hab), and its point of entry at the intersection between hemispheres.

Page 6, Lines 255-258
Abbreviations- 6-OHDA: 6-hydroxydopamine, CS: coronal suture, Dn: diencephalon, Hab: habenula, Hyp: hypothalamus, MS: metopic suture, OB: olfactory bulb, POA: preoptic area, PT: posterior tuberculum, SS: sagittal suture, Tec: tectum, and Tel: telencephalon.

4. Editor’s comments: Added here. Please check.
Authors’ responses: We accept the proposed changes of “20 s”.
Page 4, Line 149
“… let the microcapillary rest for 20 s.”

5. Editor’s comments: Please provide both plus and minus error bars. Please remove the & sign from the figure. Please use the word “and” instead. Please upload reprint permission for this figure in the EM account. The permission can be expressed in the form of a letter from the editor or a link to the editorial policy that allows re-prints.
[bookmark: _Hlk87867590]Authors’ response: The license details and the terms and conditions provided by Springer Nature and Copyright Clearance Center with regards to the permission to reuse figure from a previous publication has been uploaded to the Editorial Manager account (Attachment 1). 

Figure 3 has been revised as follows:
1) Both plus and minus signs of the error bars have been added 
2) The “&” sign has been replaced with “and”. 

[bookmark: _Hlk87867607]The caption of Figure 3 has been modified in accordance to Springer Nature License’s Terms and Conditions:

Page 7, Lines 276-279
“Adapted by permission from Springer Nature: Springer Nature, Neurotoxicity Research. 6-OHDA-lesioned adult zebrafish as a useful Parkinson’s disease model for dopaminergic neuroregeneration, Y. Vijayanathan, et al. 22. Copyright 2017.”

6. Editor’s comments: Please provide both plus and minus error bars. 
[bookmark: _Hlk87867678]Authors’ response: Figure 4 has been revised by adding both plus and minus signs.

7. Editor’s comments: Please also include the critical step(s) and the limitation(s) of the technique in the discussion.
[bookmark: _Hlk87867748]Authors’ responses: The critical steps and the limitations of the technique have been added in the discussion.
i. Critical steps within the protocol
Page 7, Lines 289-293
[bookmark: _Hlk87867795]“The entire experiment involved three major steps: pre-ICV microinjection preparations, ICV microinjection of zebrafish, and locomotor assessment. To ensure healthy recovery of adult zebrafish following ICV microinjection procedure and good experimental outcome, some good practices for each step have been recommended in the present study.”

a. Critical steps for pre-ICV microinjection preparations
Page 7, Lines 298-303
[bookmark: _Hlk87254868]Additionally, the fish should undergo 24-hour fasting period to avoid regurgitation during anaesthesia32. A fish tank (with its four walls covered with white paper) with a standing water tank set up should be prepared before the experiment to lessen the exterior stress and help the recovery process of the zebrafish. All chemicals were prepared fresh before the start of each experiment as they could deteriorate rapidly over time and become unstable at room temperature33,34.

b. Critical steps for ICV microinjection of zebrafish
Pages 7-8, Lines 307-309
The fish should be placed on top of a wet sponge and kept in a moist condition to avoid drying out35. A small incision was made by a sterile needle with firm and appropriate force to avoid extra pressure that may crack the zebrafish skull.

Page 8, Lines 313-315
[bookmark: _Hlk87813547]This technique involved the use of a microinjector, the pressure and timing of the delivery should be calibrated to ensure delivery of 0.5 μL of neurotoxin. This calibration can be performed by measuring the size of the droplet formed on the filter paper37.

Page 8, Lines 318-323
In order to avoid the neurotoxin from leaking out of the brain cavity, a 20 s interval was applied between injection and withdrawal of the microcapillary34. Due to the small size of the capillary, the microcapillary may be blocked after each injection. As such, the microcapillary should be essentially flushed prior to the next injection so as to clear the blockage and ensure that the intensity of injection is sufficient to yield the desired volume of 0.5 μL of 6-OHDA.


c. Critical steps for locomotor assessment
Page 8, Lines 327-330
To ensure good locomotor assessment on 6-OHDA-induced adult zebrafish, the behavioural study should be conducted within the same time frame for each time point. Each behavioural study should allow for a minimum of  2 min acclimatization period and should be performed within 4 h38.

Page 8, Lines 333-335
However, to avoid inconsistency in the swimming behaviour of the earlier and the last batch of recordings, the acclimatisation should not exceed 10 min41.


Page 8, Lines 336-340
“Zebrafish behaviour is greatly influenced by temperature of its surroundings. Small fluctuations by 4°C could greatly impact the swimming speed44. Hence, the temperature of water in the experimental tank should be strictly maintained under a controlled temperature of 28 ± 1.0 °C using a commercial heater and the water level was kept around 12 cm depth throughout the experiment.”

Page 8, Lines 348-351
[bookmark: _Hlk87257159]In order to provide accurate data collection for the behavioural study, the assessment was performed by randomly selecting the zebrafish from different experimental groups (i.e., alternating 2 zebrafish from either the sham and 6-OHDA lesioned group until n = 6) during the open tank test49.

ii. Limitations of the technique
[bookmark: _Hlk87255130]Page 9, Lines 378-394
“The current application route of 6-OHDA involved a slightly invasive injection paradigm that required insertion of microcapillary deep into the brain, towards the lesion area of ventral Dn. This method is slightly laborious in comparison to peripheral injection and needs to be performed within three min per fish to reduce the risk of mortality following injection. As such, prior practice of ICV injection is required to ensure that the method can be performed within the critical duration at the targeted area (Dn). In order to achieve valid locomotor assessment of adult zebrafish, the open tank test is limited to only four hours of assessment period per day. Hence, prior planning is required in an experimental framework that involves large number of animals whereby extra time should be allocated to ensure that the setup met the minimum requirements for each recording (e.g., temperature and water depth). This planning is especially crucial in time-based experiments such as that of the current study, as each recording need to be performed on the intended timepoint. The present experimental setup was limited to the study of two swimming parameters that specifically assessed the zebrafish motor function. Other behavioral parameters such as shoaling and anxiety-like behavior, however, required other experimental setups and different analytical methods. In summary, this is a reproducible and useful method to study the DpN neuroregeneration process in 6-OHDA-induced adult zebrafish which may yield important insights into cell replacement treatment strategies against PD.”

8. Editor’s comments: Corrected to hPi. Please check if correct.
[bookmark: _Hlk87868779]Authors’ responses: The universal unit for pressure should be hectopascal (abbreviated as hPa). In the machine, the injection intensity was labelled as hPi to indicate the injection pressure and hPc to indicate the compensation pressure. In order to avoid confusion, the units of the injection pressure and the compensation pressure have been standardised using the universal unit, hPa. Page 7, Lines 317-318
“Our practice usually involved the following set up of programmable parameters whereby the intensity of injection was lowered with each subsequent injection (injection pressure: 4000 hPa, duration of injection: 0.3 s, and compensation pressure: 10 hPa).”


