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February 13th, 2020


Dear Vineeta Bajaj,
 

Thank you for the edited version of the manuscript. We provide a point-by-point response to all of the comments made by the editorial board in the comments to the new version of the manuscript. For your convenience, we copied the responses below.

Thank you.

Yours sincerely, 


Joaquim M. S. Cabral, PhD









Commented [A1]: This part is not marked for filming. Please ensure that the highlighted section is in line with the title of the manuscript and is no more than 2.75 pages including headings and spacings and no less than 1 page. Some of the shorter steps can be combined in the second section to fit the page limit for highlights.

R.: Some of the steps in the second section were highlighted.

Commented [A2]: We cannot be biased towards a particular product. JoVE cannot publish commercial terms. Left one instance here and the details can be moved to the table of materials.

R.: We agree. Thank you for the correction.

Commented [A3]: Matrigel changed to generic term.

R.: Generic term was added to comments in the Table of materials.

Commented [A4]: Please include a note stating which specific cells were used for the experiments presented here.

R.: Please include in this step:
NOTE: In this protocol, three distinct human iPSC lines were used: F002.1A.13 (Silva et al.,2020), human episomal iPSC line (iPSC6.2) (Burridge et al., 2011) and iPS-DF6-9-9T.B , provided by WiCell Bank.

Please add references: 
Silva T.P., Bekman E., Fernandes T.G., et al. Maturation of human pluripotent stem cell derived cerebellar neurons in the absence of co-culture. Front Bioeng Biotechnol. (2020) doi: 10.3389/fbioe.2020.00070

Burridge P.W. et al. A universal system for highly efficient cardiac differentiation of human induced pluripotent stem cells that eliminates interline variability. PLos One, 6(4):e18293(2011)

Correction: 	Manuscript line 144, 	correct to:	 “(prepared in step 1.1)”

Commented [A5]: Please include a note with citation stating the significance of adding ROCK inhibitor prior to seeding in the bioreactor.

R.: Please include in this step:

NOTE: ROCKi is used to protect dissociated iPSCs from apoptosis (Watanabe, K. et al, 2007)

Reference: 
Watanabe, K., Ueno, M., Kamiya, D., Nishiyama, A., Matsumura, M., Wataya, T., Takahashi, J.B., Nishikawa, S., Nishikawa, S., Muguruma, K., et al. A ROCK inhibitor permits survival of dissociated human embryonic stem cells. Nat. Biotechnol. 25, 681–686 (2007)

Commented [A6]: Changed to generic term. The generic term can be added to the comments in the table of materials.

R.: The generic term was added to comments in the Table of materials

Commented [A7]: How is this done?

R.: Please include this NOTE: 
“Set the set point in the universal base unit control at 27 RPM.”

Commented [A8]: How do you check for the dead cells at this point?

R.: Cell death can be observed by the number of single cells that are present in the well. 
For the quantification of cell death different techniques could be used. 
The aggregates from 1mL collected sample could be dissociated using accutase for 7min at 37ºC.  The proportion of dead cells can be determined by either counting the cells with a hemocytometer using trypan blue dye or flow cytometry using LIVE/DEAD Viability/Cytotoxicity Kit, following the manufacturer instructions.
 
Commented [A9]: How is this done? Please include button clicks etc. in the software.

R.:
Select “Analyze → Set Measurements” from the menu bar and click in “Area” and “OK”. Select “File → Open” from the menu bar to open a stored image file. Select the line selection tool presented in the tool bar and create a straight line over the scale bar presented in the image. Select “Analyze → Set scale” from the menu bar. Introduce in “Known distance” the µm corresponding to scale bar of the image. Define the “Unit of length” as µm. Click in “Global” to maintain the settings and “OK”. Select oval selection in the tool bar. For each aggregate delineate the area with the oval tool. Select “Analyze → Measure”.

Commented [A10]: At what time/day this is observed.

R.: This is observed at day 1, as mentioned in step 3.2.

Commented [A11]: How much time is generally needed?

R.: To reach 200-250 μm in diameter, a maximum of 2 days is required.

Commented [A12]: Is this step same as 3.8.? Please remove the redundancy.

R.: This step is different from step 3.8. In this step FGF2 and SB are not added.

Commented [A13]: Notes cannot be filmed. Removed highlights.

R.: This has been removed.

Commented [A14]: So the vessel containing the cells and the base unit together makes the bioreactor?

R.: Please change the term "vessel" to "bioreactor".

Commented [A15]: Please include a note along with citations to show the significance of including these factors.

R.: Please include:
NOTE: SB431542 is crucial to inhibit mesendodermal differentiation, inducing neural differentiation (Smith et al, 2008). FGF2 is used to promote the caudalization of the neuroepithelial tissue (Yaguchi Y. et al, 2008)

References:
J. R. Smith et al., Inhibition of Activin/Nodal signaling promotes specification of human embryonic stem cells into neuroectoderm. Dev. Biol. 313, 107–117 (2008)
Yaguchi Y., Yu T., Ahmed M.U., Berry M., Mason I., Basson M.A.. Fibroblast growth factor (FGF) gene expression in the developing cerebellum suggests multiple roles for FGF signaling during cerebellar morphogenesis and development. Dev Dyn. 238 (8), 2058-2072 (2008)

Commented [A16]: So, the diameter won’t change a lot after adding gfCDM? Also please define.

R.: It is expected that aggregate size increases during the differentiation protocol. However, the diameter is only critical when we start the differentiation, because this parameter could influence the efficacy of differentiation.

Correction: 	Manuscript line 239, 	Step 3.11, Please include: 
[bookmark: _GoBack]
NOTE: FGF19 is used to promote polarization of mid-hindbrain structures (Fischer et al, 2011).

Reference: 
Fischer T., Faus-Kessler T., Welzl G., Simeone A., Wurst W., Prakash N. Fgf15-mediated control of neurogenic and proneural gene expression regulates dorsal midbrain neurogenesis. Dev Biol. 350 (2), 496-510 (2011)

Commented [A17]: Significance of adding this here. Please include.

R.: Please include:
NOTE: Neurobasal medium is a basal medium used to maintain the neuronal cell population within the organoid (Muguruma et al, 2015).

Reference: 
Muguruma K., Nishiyama A., Kawakami H., Hashimoto K., Sasai Y. Self-Organization of Polarized Cerebellar Tissue in 3D Culture of Human Pluripotent Stem Cells. Cell Rep. 10 (4), 537-550 (2015)

Commented [A18]: Significance of adding this.

R.: Please include:

NOTE: SDF1 is used to facilitates the organization of distinct cell layers (Bagri A. et al, 2002).

Reference: 
Bagri A., Gurney T., He X., et al. The chemokine SDF1 regulates migration of dentate granule cells. Development. 129 (18), 4249-4260 (2002)

Commented [A19]: Significance of adding this.

R.: Please include:
NOTE: Brainphys is a neuronal medium that supports synaptically active neurons (Bardy C. et al, 2015).

Reference: 
Bardy C., van den Hurk M., Eames T., et al. Neuronal medium that supports basic synaptic functions and activity of human neurons in vitro. Proc Natl Acad Sci U S A. 112 (20), E2725-E2734 (2015)

Commented [A20]: Some of the steps from this section can be highlighted.

R.: Some of the steps in this section have been highlighted.

Commented [A21]: At what stage is this done?

R.: Please include: 
NOTE: Organoids should be collected at different timepoints to evaluate the efficacy of differentiation, including days 7, 14, 21, 35, 56, 70, 80 and 90.

Commented [A22]: Please remove vertical wheel from the figure.

R.: The term “vertical-wheel” was removed from the figure.

Commented [A23]: Please expand on the limitations of the protocol.

R.: Limitations of the protocol were introduced in lines 561 - 568. Please see the full text bellow:
“Using these dynamic conditions, a more efficient diffusion of nutrients, oxygen and growth factors can be achieved, however some limitations can be associated with the agitation used in the differentiation protocol. Some shear stress can be introduced by the agitation process, which can affect the survival, proliferation and differentiation of cells. Therefore, during the maturation step, in which the cells are more sensitive, a careful monitoring of the culture must be performed.”
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