Dear Dr. Nguyen,
We thank the reviewers for the detailed analysis of the manuscript. We now present a revised version of the paper, which we believe fulfils the reviewer’s comments and suggestions. The changes suggested by the editorial coordinator were also included in the revised manuscript. All changes are highlighted in yellow. 

Point-by-point reply to Manuscript with Ref. No. JoVE61388
Editorial and Production comments
Regarding the written manuscript:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. The JoVE editor will not copy-edit your manuscript and any errors in the submitted revision may be present in the published version.
Reply: We revised the manuscript and corrected both spelling, grammar errors and other typos found.
2. Please add more details to your protocol steps. Please ensure you answer the “how” question, i.e., how is the step performed? Alternatively, add references to published material specifying how to perform the protocol action.
Reply: We completely agree with the Reviewer’s comment and added references that specify, for instance, how the immunocytochemistry protocol was performed. The manuscript was altered to include other details that were mentioned by the editorial team bellow.
 1.1: Please specify the filtration step. What is actually done here?
Reply: The medium was sterilized with a vacuum filtration step using a 0.22 µm filter.
3. 1.2.1: Make small holes? What do you mean by perform? How many holes are made?
Reply: To prepare the micropipette tips for the mechanical digestion of the tissue we seal the opening of the tips using a flame and punctured the terminal part of a 1mL micropipette plastic tip from side to side, using a needle with specific diameter (0.5 mm for S; 0.6 mm for M; 0.8 mm for L).
4. 1.3.2: How much PBS is in the tube? Falcon tube is 50 mL?
Reply: The embryos removed from the female Wistar rat were placed in a 50 mL Falcon tube and PBS was added until it covered the embryos.
5. 1.3.3: How much PBS is added? What size Petri dishes?
Reply: We used Petri dishes with approximately 90 mm of diameter and the amount of PBS added to these Petri dishes is discriminated in the 1.3.3. of the methods section.
6. 1.3.4: Gently fix the embryo how?
Reply: For the dissection, the embryos were immobilized using a tweezer.
7. 2.1.1: How at what temperature for how long approximately?
Reply: We heated the paraffin at 150 °C in a heating block for approximately 7 min until it melted, and kept it at 150 °C until the end of the procedure.
8. 2.2.1: What are the culture conditions here?
Reply: The culture conditions here are the same as previously described in the protocol for the rat embryonic cortex culture. Cells were plated with different cell densities and maintained in different culture medium depending on the type of culture:
· Neuron-enriched culture: initial cell density was 0.21 cells/cm² and we used NBM culture medium without FBS; 
· Neuron glia culture: initial cell density was 0.14 cells/cm² and we used NBM culture medium supplemented with 10% FBS; 
· Astrocyte-enriched culture: initial cell density was 0.26 cells/cm² and we used MEM culture medium supplemented with 10% FBS.
The different culture types were maintained in an incubator set at 37 °C, 95% O2 and 5% CO2.
9. Please do not abbreviate journal titles.
Reply: We corrected the reference list in accordance to the JoVE reference style.

Changes to be made by the Author(s) regarding the video:
1. Please add a slide before the protocol in the video saying that ethics approval was obtained.
Reply: A slide with the ethics approval for the animal studies under the national ethical requirements for animal research and the European Convention for the Protection of Vertebrate Animals Used for Experimental and Other Scientific Purposes (Directive 2010/63/EU) was added.
2. Please increase the homogeneity between the video and the written manuscript. Ideally, all figures in the video would appear in the written manuscript and vice versa. The video and the written manuscript should be reflections of each other.
Reply: We did not fully understand this comment and kindly ask if the situations that do not satisfy this requirement can specified.
3. Video Quality & Editing:
• 01:00 There is video glitch right here on the word "system". It may be a glitch created during video export or it could be in the original footage. If it's in the original footage and you cannot reshoot this part, then it is okay to leave it in, otherwise an effort to fix it should be made.
Reply: This glitch was in the original footage but we decided to record again the introduction in a single take.
• 00:09-01:36 (Introduction) There are three different shot transition types used here. Consider using a simple dissolve for this section instead of the "cube spin" and fade to black. The jump cuts @01:10 and 01:29 should at the very least be replaced with a dissolve.
Reply: To eliminate cuts and transitions the introductory section was recorded in a single take.
• "Jump cuts" are not appropriate for JoVE videos, as they tend to distract the viewer away from the presentation. Jump cuts are edit points where the outgoing and incoming clips are similar enough where the subject seems to "jump" in the frame. Consider converting these jump cuts into dissolves:
• 02:12
• 02:15
• 02:32
• 02:42
• 03:11
Reply: We substituted these jump cuts into dissolves.
4. Music:
• The music seems to jump around at the following places. The music should not distract the audience from the presentation. Here are the times where there are noticible music edits:
• 07:55
• 08:11
• 08:20
• 08:29
• 08:40
• 08:45
• 08:50
• 10:01
• 10:18
• At the end of the video, fade the music out instead of abruptly ending it.
Reply: We have corrected the music track and included it as a single file without any edits and with the same volume throughout the video. We followed the editorial team suggestion and faded the music out at the end of the video.


Reviewer #1:
Manuscript Summary:
The authors describe a method to co-culture neuron and glia, separated by paraffin spheres, to study neuron-glial interactions in the context of ischemic injury. The method provides an alternative method to using transwell inserts, a common approach to studying cell-cell interaction without the physical contact. Overall the article is well written and suited for publication in JOVE, provided that the authors address the comments below.

Major Concerns:
- Major comment #1: The authors describe the use of mechanical dissociation of brain tissue to isolate primary cells for three cell culture preparation: 1) neuron-enriched culture, 2) glial culture, and 3) astrocyte-enriched culture. However, more details should be added on how they achieved the enriched cultures. Is it a well-establish method? And if so, it should be referenced.
Reply: The method described in this manuscript to achieve enriched cultures is adapted from a previous study of our group1. In this study, cortical neuron-glia and neuron-enriched embryonic cultures procedure are described, and both cultures were characterized. We clarified this point in the revised manuscript, in the first paragraph of the discussion. 
o For example, for neuron-enriched cultures, was an anti-mitotic agent added (e.g., Ara-C). This is a common method for achieving pure neuronal cultures.
Reply: It was not necessary to add an anti-mitotic agent to achieve an enriched neuronal culture - we identified only 4% of astrocytes in these cultures due to the absence of FBS supplementation and the short culture period (7 days). For longer culture periods we suggest the addition of 27 μM 5-fluoro-2′-deoxyuridine with 68 μM uridine to suppress cell growth. This information was included in the methods section of the revised manuscript.
o For astrocyte-enriched cultures, was this done using MACs beads, or the 'shake-off' Flask method. The method of purification is important to mention for astrocyte-enriched cultures since the media composition stated (10% HI-FBS in MEM) can also support microglia and OPC growth and viability in culture.
Reply: Since the astrocyte-enriched culture is obtained using the cortex of embryos with 15-16 days of gestation, the contamination with microglia and OPC is very limited. In a previous study done by our group we demonstrated that, in neuron-glia cultures, only 0.7% of the cells expressed the microglial marker ionized calcium-binding adaptor molecule 1 (Iba1)1. We concluded that, although the culture medium used in neuron-glia cultures has the nutritional support for glial cell growth, the amount of microglia in the cortex of embryos at this stage of development is reduced. Moreover, since the time in culture is reduced (7 days), the growth of microglia is limited. In neuron-enriched cultures, we used a cell culture medium without FBS, which limits even more glial cells’ growth.
The results presented in this manuscript confirm the information mentioned above: in the astrocyte-enriched culture, less than 1% of the cells were negative for MAP2 and GFAP, therefore the percentage of other glial cell types present in the astrocyte-enriched culture was less than 1%.
We added this information in the discussion section of the revised manuscript.
- Major comment #2: The method of co-culturing using the paraffin sphere. It would be useful to visualize the co-culture method with a schematic to describe the seeding of cells in the system. It is not clear whether the neurons are seeded on PDL-coated coverslips containing the paraffin spheres and if so, is there neuronal attachment to their spheres. When the coverslip is placed over the astrocyte monolayer, is the paraffin spheres in direct contact with the astrocytes? Also, what is the spacing between cultures using the spheres? How uniform are the spheres? These should be addressed in the methods and discussion section.
Reply: We agree with the Reviewer’s comment and added a scheme that enlightens the seeding of the cells and co-culture system using paraffin spheres (Figure 1 of the revised manuscript).
[image: ]
Figure 1 (of the revised manuscript) – Schematic representation of the co-culture system using paraffin spheres.
The astrocytes were seeded in a multiwell containing PDL-coated coverslips, as usual. On the other hand, the neurons were seeded in a multiwell with PDL-coated coverslips containing 3 paraffin spheres.
The paraffin spheres were prepared using heated paraffin (approximately 150 °C) and were made with a small drop of paraffin using a sterile 1mm diameter Pasteur pipette. The paraffin spheres had approximately 2 mm of diameter and maintained the two cultures separated by 1.25 mm. Due to the manual nature of this technique, the paraffin spheres can be irregular. The neurons were then seeded on top of these PDL-coverslips with the spheres. There is no neuronal cell growth on top of the paraffin spheres because the PDL coating of the coverslip was done prior to the spheres. 
When the two cultures were ready to use, we transferred the coverslips containing the monolayer of neuronal cells (that have the paraffin spheres) to wells containing the astrocyte-enriched culture. The paraffin spheres were in direct contact with the monolayer of astrocytes, but the two different cultures were maintained apart.
We added these clarifications in the methods sections of the revised manuscript.
- Major comment #3: While the data shows the effect of OGD on neurons, was there an expected response for astrocytes following OGD? This should be discussed. It is also suggested, to complement the analysis in figure 2, showing immunocytochemical staining of neurons and astrocytes after OGD. This would complement the ability to analyze the respective cell type after injury with this method of co-culture.
Reply: We followed the Reviewer’s suggestion and added a graph in Figure 3 showing the number of astrocytes in the neuron-glia culture, after 4 and 6 hours of OGD. We also added representative images of the immunocytochemical stainings of the co-culture before (OGD 0 h) and after 4 hours of OGD (Figure 3 of the revised manuscript).
[image: ]
Figure 3 (of the revised manuscript) - Assessment of neuronal loss following an OGD period.

[bookmark: _GoBack]As expected, OGD damage to astrocytes in neuron-glia cultures was lower at both 4 h and 6 h when compared to neurons. The higher resistance of astrocytes to OGD is attributed multiples aspects. Astrocytes are able to maintain ATP levels longer than neurons during ischemia, and severe ionic dysregulation proceeds more slowly2. Firstly because neurons have higher density of ionic channels and a consequent greater energy demand to maintain ionic gradients, and secondly because most of the glycogen stores in the brain is found in astrocytes2. Additionally, astrocytes express lower levels of ionotropic glutamate receptors than neurons, and have better ionic buffering and antioxidant capacity2.
Minor Concerns:
- Minor comment #1: Figure 2, please add the statistical test used for the analysis.
Reply: We performed the statistical analysis of the data presented in Figure 3 (Figure 2 of the original manuscript) using the unpaired Student’s t test and we considered the results significant when values of p < 0.05. All statistical analysis was performed using the software GraphPad Prism v.7. We added this information in the Methods section and in the legend of Figure 3 of the revised manuscript; we also corrected a typo (*** p < 0.001 instead of *** p < 0.005).
- Minor comment #2: More so curiosity. Can the co-cultures be imaged as 1 unit or does the co-culture have to be taken apart and imaged separately? 
Reply: To our knowledge, with the system that we present in this manuscript it is not possible to image the co-culture as a unit, it is necessary to take apart the two cultures and acquire the images separately.


Reviewer #2:
1. This method raises more questions than answer to neuro-glial interaction
Reply: To address this criticism, we kindly ask if the questions can be specified. 
2. There are some typographical and grammatical errors in the text
Reply: We used this opportunity to correct the typographical and grammatical errors in the manuscript.
3. All abbreviations should be used full name in first using in introduction, and …
Reply: We thoroughly reviewed the revised manuscript and corrected this aspect.
4. How did you determine the 15 embryonic day (E15)?
Reply: We removed the rat embryos from a female Wistar rat with 15-16 days of gestation. The end of the matting period, which lasted for 24 hours, was considered the first day of the embryonic development. We added this information to the methods section of the revised manuscript.
5. As your primary cell culture was a mixed culture (neurons, astrocytes, microglia and …), it was better to remove the other cells such as oligodendrocytes in the early stages of study.
Reply: Since the astrocyte-enriched culture is obtained using the cortex of embryos with 15-16 days of gestation, the contamination with microglia and OPC is very limited. In a previous study done by our group we demonstrated that, in neuron-glia cultures, only 0.7% of the cells expressed the microglial marker ionized calcium-binding adaptor molecule 1 (Iba1)1. We concluded that, although the culture medium used in neuron-glia cultures has the nutritional support for glial cell growth, the amount of microglia in the cortex of embryos at this stage of development is reduced. Also, due to the reduced time in culture (7 days), microglia’s growth was limited. In neuron-enriched cultures we used a cell culture medium without FBS, which limits even more glial cells’ growth.
The results presented in this manuscript confirm the information mentioned above: in the astrocyte-enriched culture, less than 1% of the cells were negative for MAP2 and GFAP, therefore the percentage of other glial cell types present in the astrocyte-enriched culture was less than 1%.
We added this information in the discussion section of the revised manuscript.
6. Statistical analysis should be added.
Reply: We performed the statistical analysis of the data presented in Figure 3 using the unpaired Student’s t test and we considered the results significant when values of p < 0.05. All statistical analysis was performed using the software GraphPad Prism v.7. We added this information to the methods section and to the legend of Figure 3; we also found and corrected a typo (*** p < 0.001 instead of *** p < 0.005).
7. Immunocytochemistry (ICC) method must be added to the protocol.
Reply: For the ICC we followed the protocol previously described in a study by our group1. We added this information to the methods section of the revised manuscript, including the antibodies used and correspondent dilutions and incubation periods.
8. In lines 209 and 210 the authors mentioned that in the neuron-enriched culture, 78% of cells expressed MAP2, whereas 18% of cells were both GFAP and MAP2 -, what about the remaining 4%?
Reply: As presented in Figure 1 panel B (correspondent to Figure 2 of the revised manuscript), the last bar shows that approximately 4% of the cells in the neuron-enriched culture were GFAP positive. We included this detail in the representative results section of the revised manuscript.
References
[bookmark: _ENREF_1]1	Roque, C. & Baltazar, G. Impact of Astrocytes on the Injury Induced by In Vitro Ischemia. Cellular and Molecular Neurobiology. 37 (8), 1521-1528, doi:10.1007/s10571-017-0483-3, (2017).
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