We thank the editor for their critical reading of the manuscript and the constructive comments concerning content and format. Please find a point-by-point response to the comments below (bold text). 

Editorial comments:
Changes to be made by the author(s):
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.
2. Keywords: Please provide at least 6 keywords or phrases.
The manuscript now contains the 6 keywords that were included in the online submission form.

3. 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. You may use the generic term followed by “(Table of Materials)” to draw the readers’ attention to specific commercialnames. Examples of commercial sounding language in your manuscript are: Matrigel, StemFlex, Glutamax, Versene, Accutase, Millicell, LunaScript, etc.
We have replaced terms of commercial sounding language to the best of our ability. 
For instance: “Stem-cell maintenance medium” to replace StemFlex (lines 114, 143, 150, 155, 172, 175, 182, 192); “L-glutamine” instead of GlutaMAX (line 121); “non-enzymatic cell dissociation reagent” for Versene (lines 148, 152); “enzymatic cell dissociation reagent” for Accutase (lines 168, 171, 224); “Epithelial volt-ohm meter (EVOM)” replacing Millicell (line 269). 
We have also removed commercial sounding language such as NuceoSpin, LunaScript and SYBR green from the qPCR section (Section 7; lines 356 and following). 
Matrigel, however, is a commonly used extracellular matrix (ECM) mix that we do not consider commercial language and find written in other JOVE reports (see below).
· Ghogha, A., Bruun, D. A., & Lein, P. J. (2012). Inducing dendritic growth in cultured sympathetic neurons. Journal of visualized experiments : JoVE, (61), 3546. https://doi.org/10.3791/3546 
· Winkler, M., Trieu, N., Feng, T., Jin, L., Walker, S., Singh, L., & Ku, H. T. (2011). A quantitative assay for insulin-expressing colony-forming progenitors. Journal of visualized experiments : JoVE, (57), e3148. https://doi.org/10.3791/3148

4. Please revise the Protocol text to avoid the use of personal pronouns (e.g., I, you, your, we, our) or colloquial phrases.
Personal pronouns have been removed from the Protocol text. 

5. 1.2: Please specify the volumes/concentrations of the supplement used.
The volumes of basal medium and supplement used in the preparation of the stem-cell maintenance medium are now mentioned in the text, as follows:
Lines 114-115: “Stem-cell maintenance medium is prepared by adding 50 ml of 50 x supplement to 450 ml of stem cell maintenance basal medium in the sterile environment of a biosafety cabinet.”

6. 3.12: What experiments? Please specify.
We have specified experiments that are done on day 10 of the differentiation protocol. 
The text in lines 253-254 now reads: “Conduct infection experiments, TEER measurement, and immunofluorescence staining as described in the following sections (day 10).”

7. Figures: Please define the error bars in the figure legend.
Error bars representing ± S.D. are now individually defined in the figure legends. 

8. Please obtain explicit copyright permission to reuse any figures from a previous publication. Explicit permission can be expressed in the form of a letter from the editor or a link to the editorial policy that allows re-prints. Please upload this information as a .doc or .docx file to your Editorial Manager account. The Figure must be cited appropriately in the Figure Legend, i.e. “This figure has been modified from [citation].”
Both articles that we propose to re-print figures have free use for the re-use of a figure / table or text. These policies can be found in the links below as well as are uploaded as a separate .doc file in the Editorial Manager system and submitted along with the rest of the resubmission material. 
Frontiers in microbiology policy 
https://zendesk.frontiersin.org/hc/en-us/articles/201945842-Do-I-need-permission-to-reproduce-figures-or-text-previously-published-in-Frontiers-
Fluids and Barriers of the CNS policy
https://www.biomedcentral.com/about/policies/reprints-and-permissions

Citations in the figure legends have been change to the appropriate format.
Lines 436-438: “Panels B-G of this figure have been modified and used with permission from Kim et al. (2019)18.”
Lines 445-446: “This figure has been modified and used with permission from Martins Gomes et al. (2019)20.”



We thank the reviewers for their critical reading, their generally positive feedback and constructive comments. Please find a point-by-point response (bold text) to the comments and concerns raised during the review. Changes to the manuscript have been exactly stated below to facilitate review. 

Reviewers' comments:
Reviewer #1:
Manuscript Summary:
This manuscript provides a detailed description for the differentiation of human induced pluripotent stem cells (iPSCs) to brain endothelial cells and their subsequent infection with the Neisseria meningitidis pathogen. The protocol is well-written and comprehensive. I have a few suggestions on technical details that would broaden its applicability to the research community.
We appreciate the reviewer’s comments and agree that the suggested changes and additions better reflect the broad applicability of the protocol and increase its value to the research community.

Minor Concerns: 
1) On lines 113-114, culture is described using StemFlex medium. In the discussion it is noted that other media can be used, but since this is a protocol paper, it would probably be appropriate to note here the other media that have been used in the literature (mTeSR and E8).
We have added a note to reflect the previous use of other stem-cell maintenance media for this protocol. 
Lines 117-118: “NOTE: Other stem-cell maintenance media (mTeSR and E8) have been used in other studies13–15, 22–25.”

2) On lines 120-123, the preparation of EC medium is described with platelet poor plasma-derived serum (PDS). Since PDS has been discontinued throughout the world, a protocol that utilizes it will not be feasible. It would be appropriate to note other available protocols that circumvent the need for PDS so readers are aware.
We agree and have now included a note mentioning use of other supplements such as B27, as described in literature, to make the reader aware of options for PDS substitution. 
Find the added text in lines 130-131 stating: “NOTE: As PDS has been discontinued and may therefore be limited, this protocol has been successfully conducted using B27 in place of PDS15, 23, 26.”

3) The protocol is centered around the use of the IMR90-4 line (which is incorrectly labeled as just IMR90 on line 128). In the discussion it is noted that other lines can be used, but it would probably be appropriate to note here some of the other lines that have been used extensively (can be limited to control lines, not disease-specific lines, since these are likely to be of the most interest for this protocol).
We have added a note stating that various other non-disease stem cell lines have been used for differentiation into BECs in the literature. 
Lines 138-140 state: “NOTE: Here we use the IMR90-4 cell line as an example, however other induced pluripotent stem-cell lines such as CC3, CD10, CD12, DF19-9-11T, 83iCTR, 00iCTR, and CS03iCTRn2 have been successfully employed for differentiation into BECs13–17, 23, 27, 28.”

4) On lines 184-187, it is noted that VE-cadherin+ cells become visible as differentiation progresses. VE-cadherin does not usually appear until after retinoic acid treatment. Thus, readers might be confused if they assume they will observe VE-cadherin during the UM differentiation phase. I would recommend replacing VE-cadherin with PECAM-1, which is commonly observed during the UM phase.
We thank the reviewer for catching this error. We have updated the note. 
Now on lines 198-201, the note states: “NOTE: The cells typically reach confluence after 2 to 3 days in UM, which can be observed with the naked eye or through an inverted bright field microscope. As the differentiation progresses, nestin+ “neural tracts” become visible with PECAM-1+ cells in between as previously described13, 14.”

5) In the references, the seminal paper from Lippmann and colleagues in Nature Biotechnology appears to be cited twice in different forms.
We thank the reviewer for spotting this error and have adjusted the references accordingly.


Reviewer #2:
Manuscript Summary:
Endres et. al. provided a protocol that clearly demonstrates how to derive human brain microvascular endothelial cells from iPSCs, prepare Neisseria meningitis for infection, and how to collect samples for future assays and analysis. The manuscript is well-written, clear, cited relevant works, and was concise.
Major Concerns:
None

Minor Concerns:
1) Section 3.9 was unclear in coating trans-wells as two different ratios were provided. Additionally, more information for the collagenIV/fibronectin/water ratio would be appreciated as some components arrive in liquid others in powder...or a final concentration would suffice.
This is a very good point made by the reviewer. We have amended section 3.9 to include more information on the preparation of the coating solution and clarify the difference between the two ratios used when coating transwells or cell culture plates. Please find the amended section:
[bookmark: _Hlk35950811]Lines 211-216: “3.9. Coat cell culture plates and transwell inserts with collagen IV and fibronectin (day 7), for purification of the BECs and following experiments. For coating of transwells, combine 4 parts collagen IV (1 mg/ml in 0.5 mg/ml acetic acid), 1 part fibronectin (1 mg/ml) and 5 parts sterile tissue-grade water. ECM solution can be diluted 1:5 for coating cell culture plates (i.e. 4 parts collagen IV, 1 part fibronectin, 45 parts water). Incubate with coating solution at 37 °C overnight.”

2) Figure 1 Immuno images were unclear and difficult to see in the provided .pdf. The downloaded .jpg figure added clarity but the VE-Cadherin image is still very dim. Additionally a magnified insert for each image would provide additional insight for the correct morphology/localization expected.
Generally we agree with the reviewer on this point. However the PDF provided is still not the full resolution file that is provided with the manuscript and is only meant for the review process. The actual file is a 600 dpi JPEG file with high resolution presentation of the images. Finally, as these results are meant to be “representative results” for JOVE, we have included the unaltered images from a previous publication (Kim et al 2019 Supplement Figure 1). Additionally, this protocol has been presented in many other papers also demonstrating the stainings. Therefore, we respectfully believe that our images are sufficient for the presentation of this protocol in general. To make this clear we have included in a note referring to the many other manuscripts also showing these markers. 
Please find this note on lines 256-262 and the statement that addresses this comment is as follows: “NOTE: Successfully differentiated and purified BECs typically reach peak TEER on day 10 and express characteristic markers of brain endothelial cells such as PECAM-1 (CD31) and VE-cadherin, the glucose transporter GLUT-1, efflux transporters such as p-glycoprotein, and tight junction components ZO-1, Occludin, and Claudin-513, 14, 16, 17, 19, 22. Refer to Lippmann et al. (2012), Stebbins et al. (2016) and others for further details and images of the cell types, morphologies, and expression of cell type specific markers during the differentiation process13–17, 19, 22.”

Reviewer #3:
Manuscript Summary:
This manuscript provides a detailed differentiation protocol that is a variant of the original work by Lippmann and colleagues (Lippmann ES et al., Nature Biotech 2012) including the differentiation of the iPSC-derived BMECs into a T-75 flask model (instead of the 6-well plate), the validity of StemFlex iPSC maintenance medium instead of mTeSR1 or Essential-8 medium and its use for pathogen-host interaction.

Major Concerns:
No major concerns.

Minor Concerns:
No minor concerns.


