MANUSCRIPT #60011_R1
Title: In Vivo Surface Electrocardiography for Adult Zebrafish
Authors: Yali Zhao, Michelle Tran, Morgan Yun, Sean A. Nguyen, Thao P. Nguyen

Correspondence to: Thao P. Nguyen at tpnguyen@mednet.ucla.edu
RESPONSE TO EDITOR
We thank the Editor for prompt and constructive comments and valuable editing assistance. Below are our responses.

Editorial comments:
1. Please do not change the page layout and size. 
Answer: We thank the Editor for the change of page layout and size.
 
2. Please include this here as well in the format shown for Corresponding Author.
Answer: Done.

3. Protocol: The highlighted section is the one which will be used for filming purpose as directed by you. We need to highlight complete sentences.  

However, presently the highlight is more than our upper limit of 2.75 pages including headings and spacing. Please adjust the highlights to fit the required page length. Some of the smaller steps can be combined to make one so that there are 2-3 actions per step. 

Also, anesthesia steps cannot be filmed so not highlighted.
Answer: We have revised the protocol and the highlight is now within 2.75 pages including headings and spacing.

4. This figure (Fig. 3) doesn’t show this step (1.2.1). So maybe the reference to the figure can be removed.
Answer: We have revised the action step, but would like to keep the reference to Fig. 3.

5. “2.4.4 Validate the accuracy of lead positioning based on the satisfaction of all following four criteria in a zebrafish normal ECG (Figures 1B & 6B):
2.4.4.1 Confirm that all ECG waveforms (P, QRS, and T) are distinct and readily visible.
2.4.4.2 Confirm that the P wave is positive.
2.4.4.3 Confirm that the R wave is positive.
2.4.4.4 Confirm that the T wave is positive.”
How is this done, do you look for something in the waveform. Please detail the same. 
Please refer figure 5 before figure 6.
Answer: Yes, by looking at the ECG waveforms in the ECG recordings. We have revised this paragraph. We have removed the reference to Fig. 6.

6. “3.1 Mastering software (Table of Materials) and interface”
Please ensure that you include the name of the software in the table of materials.
Answer: We thank the Editor for the kind reminder. We did so with the last resubmission.

7. “Step 3.2 Analyzing heart rate and rhythm” 
How ? what should the rate and rhythm be?
Answer: How to analyze the rate and rhythm is detailed in the substeps that follow the new section 6.2. We have expanded this section to add more “how” explanations. The rate and rhythm are what they are in the fish; we have no control over how they should be (although all anesthetics slow the heart rate).
8. “Step 3.2.1 Identify whether the rhythm is sinus or not, regular or irregular.”
How do you do so in the software? Do you see some irregularities in the waveform? Please provide all the details.
Answer: As answer above. How to sinus rhythm and regularity is detailed in the new substep 6.2.1. We have expanded this subsection to add more “how” explanations.
9. “Step 3.2.3 Verify the software automatic ECG identification of the R wave peaks.”
Needs rewording.
Answer: Done

10. “Step 3.2.3 Correct any R wave auto-identification mistakes by moving the cursors to the appropriate peaks prior to automatic re-generation of the average ventricular rate (Figure 5B)” 
What are the appropriate peaks? what is done after moving the cursors to the appropriate peak?
Answer: Peaks of the R waves. To avoid confusion, we have revised ‘peak’s to ‘waves’. We have clarified this question in the new section 6.2.2. Moving the cursor is manual. After the cursor is moved by the human operator, the software will re-calculate the heart rate based on the human corrected  R wave identification.

11. “Step 3.2.3. In the case of atrioventricular dissociation during which the relationship between the P waves and QRS complexes is lost, calculate in addition the average atrial rate based on P wave peaks.”
How do you do this?
Answer: The average ventricular rate is the average RR interval. Calculating the atrial rate is done the same way as for the ventricular rate, but using the average PP interval instead of RR. Please see new section 6.2.2.

12. “Step 3.3.2	Verify the software automatic ECG identification of the start and end of the P, QRS, and T wave displayed in the Averaging View window (Figure 5C)”
Verify the software automatically identifies start and end of P waves in the ECG ?
Answer: We have revised this sentence and expand the explanation in section 6.3.2

13. “3.3.3 	Measure the PR interval from the start of the P wave to the start of the R wave).”
How? do you perform any button clicks?
Answer: We explain “how” in the new section 6.3.2 and NOTE. Manually moving the cursor to the correct start and end of the wave and the software takes care of the automatic recalculation.

14. “3.3.4 	Measure the QRS duration from the start of the Q wave (or of the R wave if the Q wave is not visible) to the end of the S wave (i.e., the J point; Figure 1B)”. 
How is this done?
Answer: Same as above.

15. [bookmark: _GoBack]“3.3.5 	Measure the QT interval from the start of the R wave to the end of the T wave. 
Answer: Same as above.

16. Correct the QT interval to heart rate (or RR interval) to generate the corrected QT interval QTc.”
How is this done?
Answer: We explained how in the 2nd NOTE of section 6.3.2 as well as in Fig 5A and Fig 5D. The human user pre-select the method of correction in step 6.1.3 (Fig 5A, 5D) and the software will automatically applies the mathematical formula of that method to generate the QTc. 

17. “3.4.1 	Recognize exceptions for criterion 1: 
Instead mark the step number to be more clear. ..step 2.4.4.2?
Answer: We have now indicated the criterion numbers in the new section 4.3. In the new section 6.4, we have marked the step number 4.3 when referring to these criteria. 

In the absence of any P waves (which indicates the absence of sinus rhythm), rely on the RR intervals and QRS duration to diagnose the heart rhythm.”
How do you diagnose the same?
Answer: We do not understand the editor’s question. We have already explained “How to diagnose” all the different scenarios of non-sinus heart rhythms in the subsequent sentence and have nothing more to add.  “For example, diagnose atrial fibrillation if the RR intervals are irregularly irregular, junctional escape rhythm if the RR intervals are regular and the QRS is normally narrow, or ventricular escape rhythm if the RR intervals are regular and the QRS is abnormally prolonged.” We have now reversed the sentence order of the scenarios and diagnoses to clarify.

18. Representative Results
Please describe the result with respect to your experiment, you performed an experiment, how did it helped you to conclude what you wanted to and how is it in line with the title.
I have reworded in some case. Please check.
Answer: Done for each figure. 

19. “Figure 1 contrasts the anatomy and ECG of human and zebrafish hearts. 
This is redundant and can be removed.
Answer: Done. 

20. The zebrafish heart has only one atrium and one ventricle in contrast to the heart of humans and other mammals with two atria and two ventricles (Figure 1A). However, despite the apparent simplicity of its two-chambered structure, the zebrafish heart shares several common ECG features with the human heart and has therefore emerged as a surrogate model for human cardiac electrophysiology.”
 Any citation for this?
Answer: We have provided 3 new citations.

21. “Figure 1B illustrates a small but distinct Q wave from a live, healthy 14-month-old zebrafish.”
Isn’t the first panel of figure 1b is from human heart?
Answer: Yes. We have removed the labels A and B in Figure 1 so that it becomes more apparent that the label “Human” applies for column 1 and the label “Zebrafish” applies for column 2.

22. “Pericardiotomy to expose the heart is a commonly used strategy to increase the signal-to-noise ratio at the cost of converting the ECG recording from a minimally invasive into a highly invasive procedure.”
Citation?
Answer: Done

23. Figure 3. We cannot have commercial terms in the figure. Please either zoom the figure to not show ADI instruments or cover it.
Answer: We have covered the vendor name.

24. Of the four validating criteria that we propose here, the last two criteria together confirm the fundamental “concordance of the R wave and T wave” in a normal ECG.
Does this needs to be in quotes? Citation?
Answer: We have removed the quotation marks. We have provided 3 new citations.

25. “First, is the subject cooperation.” “Second, lead placement.” “ Third, number of leads.”
Please describe in complete sentences and in paragraph style
Answer: Done

26. “a “cardiac sock” of wireless electrode sensors.”
Please do not use quotes without citations.
Answer: We have changed to single quotation marks to indicate that the word ‘cardiac sock’ here has a particular meaning that is unique to this specialized cardiac device, unlike the meaning of the common terminology ‘sock’ as a clothing item. 
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