Dear Editors
Thanks for all your comments and contribute improving our manuscript. All the corrections within the manuscript are in red color.  We did for your questions and for reviewers’ questions and comments a point-by-point response. 
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.

As suggested, we took the opportunity to proofread the manuscript and tried to correct all spelling and grammar errors. 
2. Please revise the title for conciseness. You can remove "to evaluate electrophysiological impact".
We are proposing the following title: “Co-culture of glutamatergic neurons and pediatric high-grade glioma cells into microfluidic devices to assess electrical interactions”
3. Please revise the following lines to avoid previously published work: 74-77, 316-319
We modified the specific lines and remove previously published work. 
4. Please ensure that abbreviations are defined at first usage.
As required, all abbreviations were defined at first usage. 
5. JoVE cannot publish manuscripts containing commercial language. This includes trademark symbols (™), registered symbols (®), and company names before an instrument or reagent. 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. Please sort the Materials Table alphabetically by the name of the material.
As required, we removed all commercial language from the manuscript and put them into the material list that was alphabetically sorted. 
6. Please ensure that all text in the protocol section is written in the imperative tense as if telling someone how to do the technique (e.g., “Do this,” “Ensure that,” etc.). The actions should be described in the imperative tense in complete sentences wherever possible. Avoid usage of phrases such as “could be,” “should be,” and “would 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. Please include all safety procedures and use of hoods, etc.
As recommended, we changed and used imperative tense and specific notes along manuscript. 

7. Please add more details to your protocol steps. Please ensure you answer the “how” question, i.e., how is the step performed?
Step 1.1: Please provide detailed information on the device fabrication. A citation is needed here.
Also, provide details on SU-8 mold fabrication by conventional photolithography.
Reference has been added and the following sentence has been updated in paragraph 1.1 as follows: “Fabricate SU-8 molds using conventional photolithography techniques18. For this purpose, construct two layers of photoresist structures on silicon wafer substrate and a thin SU-8 2005 photoresist layer (3.2 µm high and 6±1 µm) that defines asymmetric microgrooves under the patterning of main channels made in SU-8 2100 (200 µm high, 1 mm wide and 13 mm long).”
Step 1.2: Please provide details on the silanization procedure. How much of what is used in what conditions?
[bookmark: _Hlk73530695][bookmark: _Hlk73530959]The following sentences have been updated in paragraph 1.2 as follows: “Activate the wafer by using a plasma cleaner (5.00e-1 torr, high radio frequency (RF) level) during 1 min and silanize it using 1 mL of (trichloro(1H,1H,2H,2H-perfluorooctyl)silane in aluminum folder into a desiccator for 30 min.”
Step 1.3: what the ratio of monomer and the curing agent for PDMS preparation? How much PDMS is poured? How was the PDMS mold cleaned?
[bookmark: _Hlk73524756]The following sentences have been updated in paragraph 1.3 as follows: “Prepare a 10:1 ratio of Polydimethylsiloxane (PDMS), mix the prepolymer with catalyst, pass it in vacuum desiccator to remove trapped bubbles and cast it slowly onto the mold before being cured in an oven at 80 °C for 40 min. Cut it thereafter by using a razor at the desired size before peeling off the mold. Punch out the inlet and the outlet zones, clean the PDMS and protect it using adhesive tape.
NOTE: The thickness of the final PDMS device is approximately 5 mm.”
Step 1.4: Please provide details regarding the parameters for the plasma treatment.
As requested, parameters of plasma cleaner have been updated in paragraphs 1.2 and 1.4.

Step 1.5/1.6: Please provide details on how solution filling and washing of the device was performed?
As requested, details of how solution filling and washing the device have been updated in paragraphs 1.5, 1.6 and 1.7.
Step 1.6/2.1.3/2.1.4: Please provide incubation conditions.
As requested, details of incubation conditions have been updated in paragraphs 1.7, 2.1.3 and 2.1.4.
Step 2.1.1: Please provide details on the human-derived materials.
The following data were added in paragraph 2.1.1 underlining the fact that human iPS-derived cortical glutamatergic neurons were commercialized cells provided by BrainXell, the BX-0300 cells. 
Step 2.1.7: Please specify the characterization tools and the detailed procedure adopted
[bookmark: _Hlk74303076]The term “characterization” was replaced by immunofluorescence staining and the following sentence has been updated in paragraph 2.1.7 as follows: “For characterization, fix the differentiated glutamatergic neurons in 4% paraformaldehyde (PFA) for 30 minutes at room temperature after medium aspiration and follow protocol for immunofluorescence staining.” 

Step 2.1.10/2.1.11/2.1.14/3.2/4: In the software, please ensure that all button clicks and user inputs are provided.

Complementary explanations were brought from paragraphs 2.1.12 to D2.1.15.
Step 4.3: Please specify the algorithm used.
The following sentence has been updated in paragraph 5.3
8. Please highlight up to 3 pages of the Protocol (including headings and spacing) that identifies the essential steps of the protocol for the video, i.e., the steps that should be visualized to tell the most cohesive story of the Protocol. Remember that non-highlighted Protocol steps will remain in the manuscript, and therefore will still be available to the reader.
As requested, the essential steps have been highlighted in grey color along the manuscript.

9. Please ensure that the highlighted steps form a cohesive narrative with a logical flow from one highlighted step to the next. Please highlight complete sentences (not parts of sentences). Please ensure that the highlighted part of the step includes at least one action that is written in imperative tense.
We ensure the cohesive meaning of highlighted steps.  
10. Figure 1: Please include a space between the number and the unit for all the scale bars.
We modified as required the figure 1. 

11. Figure 3A: Please increase the size of the X/Y axis description to have a clear visibility
We modified as required the Figure 3A. 

12. Figure 3C: Please use SI abbreviations for time: s instead of sec.
We changed the abbreviations. 
13. Please upload the tables as an xls/xlsx file.
We changed the presentation. 

14. Table 1/2: Please remove the supplier-reference in Column 1.
We removed the supplier-reference and add them into the material list. 

15. Please spell out journal titles in all the references.
We spell out completely for each reference all journal titles in the bibliography section.

____________________________________
Reviewers' comments:

Dear reviewer 1, 2 and 3 thanks for your comments. 
Reviewer #1: 
Thanks for all your comments and contribute improving our manuscript. All the corrections within the manuscript are in red color. We did a point-by-point response to your questions.
Manuscript Summary: to develop a functional in vitro model co-culturing human induced pluripotent stem (iPS)-derived cortical glutamatergic neurons and pHGG-derived cells into microfluidic devices and be able to record electrophysiological activity of glutamatergic cells in order to evaluate electrical interactions between both cell populations.

Major Concerns:
Line 144, 2.1.3. When 10 µl of neuron suspension was stayed in the device for 15 minutes (in the hood), do neurons remained stable, healthy? You need to show that they did not change any genetic, phenotypic or electrophysiologic activities. Because 10 µl might not be cover their surface in the device. More data should be provided.
Seeding protocols of neurons in the devices have been established and has previously been reported (Honegger et al. 2016, Taylor et al. 2005), as well by BrainXell that are commercializing the hiPS cells. The recommendation to use 10 µL of neuron suspension is resulting from this expertise. This hiPS seeding is based also on the fact that the device is prepared with medium. Furthermore, all our cultures have been characterized post-seeding for viability up to 28 days in vitro using microscopic assessment, which is highlighting the stable number of glutamatergic cells, as well as their stable morphology. Nevertheless, they are migrating across the device as expected. We could also have in those MEA an active staining for specific neuronal cell markers (Figure 1) like vGLUT1 or mGluR2 that are providing in the Figures 1. DAPI staining was also providing indirect information at different stages D4, D21 and D23 on the nucleus integrity of the hiPS and their subsequent differentiated glutamatergic neurons. The pictures can be added if needed in supplemental figures to check carefully the DAPI staining into cell nucleus. 
Line 239: What is the expression level of mGluR2 at D4?
The expression level of mGluR2 was measured at D21 in accordance to the decrease of pluripotency marker levels, suggesting an advanced maturation stage (cf. level expression of Sox2 and Nestin at D4 vs D21). At D4, they are not completely differentiated and will not bear any glutamatergic markers, but only precursor markers like Nestin and Sox2. They will be entirely becoming differentiated neurons at D21. To add information concerning mGluR2 the following sentence has been updated: “The expression of mGluR2 was detected in 45.4 ± 4.7 % of glutamatergic cells at D21 (data not shown).”

Minor Concerns:
Grammar and English should be definitely double-checked.
We double-checked the manuscript and modified errors if needed. 

Line 168: It might be better to provide which version of ImageJ you use so that these tools are existed: imageJ's thresholding routing
[bookmark: _Hlk74303293]Our sentence has been updated in paragraph 2.1.11 as follows : “Acquire images with an inverted epifluorescence microscope AxioObserver 7 fitted with a CMOS (Complementary metal oxide semi-conductor) camera and analyze using ImageJ software (v1.53c).”

Line 186: neurons have been proliferated since D0.
Sentence in the paragraph 2.2.3 was deleted and the co-culture protocol was described specifically in the section 3. 

Reviewer #2:
Thanks for all your comments and contribute improving our manuscript. All the corrections within the manuscript are in red color. We did a point-by-point response to your questions.
Manuscript Summary:
Fuchs et al. reported the method for the coculture of glutamatergic neurons and pediatric high-grade glioma cell lines in microfluidic devices for electrophysiological evaluation. This method is significant due to the findings that glutamatergic neurons drive brain tumor progression. The authors first presented comprehensive introduction to the necessity and significance for the establishment of the coculture. Then protocols for the coculture and electrophysiology were described. However, the authors didn't describe clearly how the glutamatergic neurons were generated in their hands and what media specifically were used for the coculture. In addition, it was also not clearly written how the cells were chosen for electrophysiology.
We put additional data and more precise information about the glutamatergic differentiation in the section 2 and detailed the co-culture protocol in section 3. The glutamatergic neurons were characterized by daily microscopic follow-up and immunostaining for two undifferentiated biomarkers of hiPS cells and two differentiation markers of glutamatergic neurons. Since the two types of cells are culturing in the device the glutamatergic neurons D11 and onward medium was only used until D21. The pHGG cell viability is maintained as more than 80% of the cells are present at D23. The cell follow-up is through microscopic assessment and their mobility into the device was also followed by the same approach. We add this information in the figure 2 in D part. 
As a method study, incomplete details were provided and it was difficult for others to reproduce this specific coculture method and the electrophysiology evaluation. Therefore, I don't recommend the publication of this manuscript.
We completely understand the reviewer consideration but we provided additional data for all manipulations and hope be more precise for the protocol reproducibility in other hands. These details should help to reproduce what me performed several times in those co-cultures. 
Major Concerns:
1. The English of the manuscript needs improvement, since there are some obvious grammar and word usage errors.
We double-checked the manuscript to correct our grammar and word errors.  
2. The authors didn't describe clearly how the glutamatergic neurons were generated in their hands and what media specifically were used.
The glutamatergic neurons (BX-0300) were bought from a commercial provider (BrainXell, USA). The initial reprogramming process of human iPS was done by BrainXell. The neurons generated by this procedure were becoming mGluR2 and vGLUT1 positive confirming their glutamatergic maturation in the device. These markers were also previously described in the different works of Venkatesh et al. 
3. It seems that the "iPS-derived cortical glutamatergic neurons (Figure 1A) provided by BrainXell" used in this study were not glutamatergic at the beginning of the culture. Differentiation was required for the cells to be mature to be called glutamatergic. The authors need to explain this differentiation protocol and to characterize the cells (e.g. fluorescent images should be provided) that were subsequently used for coculture and for electrophysiology.
As mentioned above, neurons received from BrainXell are “pre-initiated” for this differentiation process and were pushed into glutamatergic state using the modulation of the several media described in Table 1 during the 21-day process. We precisely modified the section 2 to explain this procedure. In our hands, this differentiation process was finalized until fully differentiated glutamatergic neurons at D20 (expression of specific markers from D7 and functional activity at D20 - according to BrainXell supplier data). Immunofluorescent staining of 2 specific glutamatergic markers (see pictures in the Figures 1) and functional activity through electrical signal recording were confirming the differentiation and neuron activity.
4. The authors should provide characterization of the glutamatergic neurons by fluorescent staining of molecular markers to confirm that the cultured neurons are indeed glutamatergic.
Immunofluorescence staining with antibody anti- mGluR2 and anti-beta-III tubulin was performed at D21, see data below:
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	[image: ]
	[image: ]

	Immunofluorescence staining of metabotropic Glutamate Receptors 2 in glutamatergic neurons derived from induced pluripotent stem cells at day 21.
	Immunofluorescence staining of Beta-III Tubulin in glutamatergic neurons derived from induced pluripotent stem cells at day 21.
	Immunofluorescence staining of MAP2 in glutamatergic neurons derived from induced pluripotent stem cells at day 21.


We add in the figure 2 the mGluR2 and vGLUT1 staining and we can add the beta-III tubulin and MAP2 data in supplementary figures of this manuscript if needed (not done for now). 
 5. In section 2.2.2, the O2 concentration (written as "21% O2; 5% CO¬") may not be specified as this is not different from that in the air.
The sentence has been updated in paragraph 2.2.2 as follows: ” These cells were maintained under controlled environment at 37°C in normoxic conditions throughout the experiments. “
6. The coculture media need to be specified in section 3 clearly whether they were the same as that for one of the cell types or different.
The co-culture protocol was described in section 3 and the specificities of media were described along the protocol of glutamatergic differentiation and co-culture. The composition and the modulation of those media during differentiation process are detailed in Table 1. 
7. The authors should provide what type of cells were chosen for the electrophysiology and how.
As required, the electrophysiological recording protocol has been updated and precisely described in section 4 of the protocol. We had a control composed of glutamatergic neurons and 2 examples of co-cultures. One is based on the UW479 co-culture with neurons. This cell line is used as a “commercialized” example of pHGG cell line. The other one is based on a patient-derived cell line obtained from a thalamic pHGG, which is characterized in previous work (reference 3) and is bearing a H3.3 K27M driver mutation. We detailed further in the manuscript their description and their capacity to be used in such electrophysiological model. 
8. Cell viability and survival should be given to validate the efficacy of the coculture system.
Neurons in culture were observed daily to control that survival and morphology corresponds to established quality criteria, see representative pictures below:
[image: ]
In figure 2, in the control row (part A of the figure), we provided the microscopic assessment done in device using MEA. The microscopic descriptions are similar to those in 2D normal culture in flask. 
In addition, electrophysiological recordings at D21 and D23 in culture allowed us to control the maintenance of glutamatergic cell excitability in all 3 conditions showed in Figure 2.

Reviewer #3:
Thanks for all your comments and contribute improving our manuscript. All the corrections within the manuscript are in red color. We did a point-by-point response to your questions.
Manuscript Summary:
The authors present an interesting method to study and characterize neuronal co-cultures. Such developments are welcome as they can strongly improve in-vitro assays, with the aim of speeding up the development of new drugs and the understanding of several pathologies.
Overall, the results are convincing and the methodology well described.
I suggest accepting the manuscript after the following minor comments are addressed:

Major Concerns:
In the introduction, the authors should explain why they need MEA biosensors with microfluidic capabilities and with compartmentalized regions. What is the role of the compartments in the experiment? What happens if the cells are cultured on a pristine MEA without compartments? Co-culturing of cells can be obtained without compartments.
[bookmark: _Hlk68329721]In the introduction, the following sentences have been updated to explain our choice and strategy in the use of compartmentalized device and MEA: ” Our device 23,24 allows first the precise deposition of cells in a chamber directly on MEA. This technology enables the control of cell seeding density and homogeneity on MEA and the fine control of media exchange, which is a critical step for human neural progenitor differentiation directly into devices. Moreover, our deposition chamber has the capacity to be seeded with multiple cells at different time points.”
Line 97 - When mentioning MEA biosensors with microfluidic capabilities, the authors should cite important articles introducing MEA devices with compartmentalized microfluidics, such as A.M. Taylor et al. (https://dx.doi.org/10.1016%2Fj.neuron.2010.03.022). Moreover, the authors should also cite the works of A. Cerea et al. on Lab on Chip 2018 (https://doi.org/10.1039/C8LC00435H) and of G. Bruno et al. on Front. Bioeng. Biotechnol. 2020 (https://doi.org/10.3389/fbioe.2020.00626) as examples of MEA devices used for electrophysiological recordings in combination with microfluidic applications.
We cited those publications in our introduction to explain the principle of microfluidic devices with MEA biosensors. The references are from 20 to 21. 

Line 264 - The authors should better explain what was the control experiment shown in figure 3D. Why the data show a reduction of firing rate from D21 to D23 in the control experiment? Please include some more details.
All controls along the protocol were the culture of glutamatergic cells in figure 2, part A and in the figure 3D as well. These details are described in several sentences as follows: 
· “Use the differentiated glutamatergic neurons as a control and culture them alone in parallel to the co-culture and do a second recording as described in 4.3 for the co-cultures.” (Section 4.2). 
· “The glutamatergic cells are forming progressively some aggregates in a comparable way in co-culture as well as when they are cultured alone until D23 (control experiment).” (Result section)
· “The differences between the control experiment (culture of glutamatergic neurons) and co-cultures of glutamatergic neurons with pHGG cells are significant when recording D23 electrical activity, as showed in Figure 3D, which indicates an impact of pHGG on neuron excitability.” (Result section)

Minor Concerns:
Line 117 - The authors should mention the specific type of SU-8 in order to help other scientists to reproduce the results.
[bookmark: _Hlk75217164][bookmark: _Hlk73523968]The following sentence has been updated in paragraph 1.1: “Fabricate SU-8 molds using conventional photolithography techniques18. For this purpose, construct two layers of photoresist structures on silicon wafer substrate and a thin SU-8 2005 photoresist layer (3.2 µm high and 6±1 µm) that defines asymmetric microgrooves under the patterning of main channels made in SU-8 2100 (200 µm high, 1 mm wide and 13 mm long).”

Line 121 - What was the thickness of the PDMS layer?
The following sentence has been updated paragraph 1.3 in a note: “NOTE: The thickness of the final PDMS device is approximately 5 mm.”
Line 193 - The authors should specify the meaning of the acronym MCS.
[bookmark: _Hlk74510009]The following sentence has been modified in paragraph 4.1 as follows: “Perform the electrophysiological recording with a MEA2100-256-Systems composed of a 256-channels amplifier head-stage (MultiChannel Systems, MCS) and with the commercially available software. Carry out all experiments with 256MEA100/30iR-ITO-w/o that consist of 30-μm-diameter electrodes spaced by 100 μm.”
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