1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.
2. 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].”
There is no figure requiring copyright permission.

3. Please add a Summary section to clearly describe the protocol and its applications in complete sentences between 10-50 words: “Here, we present a protocol to …”.
We have included Summary section. “Here, we present a protocol to precisely form hemogenic endothelium from human pluripotent stem cells in a feeder- and xeno- free condition. This method will have broad applications in disease modeling and screening for therapeutic compounds.”

4. Please provide at least 6 keywords or phrases in the manuscript.
Hemogenic endothelium, hematopoiesis, human pluripotent stem cells, PSC spheroids, mesoderm organoids, directed differentiation, xeno-free, feeder-free

5. Please use standard SI unit symbols and prefixes such as µL, mL, L, g, m, etc., and h, min, s for time units.
We have revised the units as suggested by editor. 
[bookmark: _GoBack]
6. Please revise the Discussion to explicitly cover the following in detail in 3-6 paragraphs with citations:
a) Critical steps within the protocol
b) Any modifications and troubleshooting of the technique
c) Any limitations of the technique
d) The significance with respect to existing methods
e) Any future applications of the technique
We have revised Discussion to address comments above.
Our feeder- and xeno-free defined induction method offers a precise and cost-effective platform to induce HE cells in a scalable manner. The faithful formation of hemogenic endothelium in conventional protocols10-14 have been hampered by lack of precise control of PSC colony density and size, which affects efficiency of morphogen/cytokine-based directed differentiation. We had experienced inconsistency of hemogenic endothelium induction in each independent batch from conventional protocols. The new protocol enables tight regulation of PSC colony density and size, thus overcomes the inconsistency of hemogenic endothelium induction.  We exploited the uniformed formation of spheroids and subsequently conveyed a feeder- and xeno-free defined condition to form HE in a total of 4 days. We confirmed using three independent cell lines that the spheroid formation assures the consistent formation of HE cells. As a representative result, the 409B2 cell lines yielded 12.7%-23.6% CD34+ cell efficiency based on three independent experiments. The critical factor to tile PSC spheroids is iMatrix-511. We do not recommend to substitute this with other matrix, such as Matrigel or full-length laminin products (e.g.biolamina) in our experiences. We experienced that mesodermal organoids were easily detached from Matrigel and lost during differentiation process. And neither Matrigel or full-length laminin do not anchor cells without pre-coating.  The potential limitation of this protocol is that we depend on mTeSR1 media to maintain PSCs. We have tested other media such as StemFit, but we compromised hemogenic induction. Presumably cells were resistant to exit from pluripotent state in our short time (4 days) induction protocol. If one maintains PSCs in other media, we recommend to adapt cells in mTeSR1 and conduct a couple of passages prior to differentiation. This platform will allow the systematic manipulation and analysis of cells, and the off-the-shelf production and large-scale induction of hematopoietic cells for potential clinical use. A long-term goal of this system is to model immunodeficiency diseases in humanized mouse models to investigate the responsible cellular and molecular mechanisms and conduct drug screenings. 


7. Please do not abbreviate journal titles for references.
We have revised journal titles for references as suggested by editor.

8. For each figure, please provide a title for the whole figure in figure legend. Please bold the title.
We have added a title for each figure in Figure Legend.

9. Please include a scale bar for all images taken with a microscope to provide context to the magnification used. Define the scale in the appropriate Figure Legend.
We have added scale bars for all images and defined the scale in Figure Legend.

10. Please define all abbreviations before use, e.g., PBS, EDTA, etc.
We have defined abbreviations as suggested by editor.

11. Please provide affiliation for each author.
All authors belong to same laboratory.

12. Step 1.1: Please write this step in complete sentence and ensure that all text is written in the imperative tens2.
We have revised as suggested by editor.

13. Step 1.2.1-1.2.9: Please write each step in complete sentence and ensure that all text is written in the imperative tense.
We have revised as suggested by editor.

14. Please upload each Figure individually to your Editorial Manager account as a .png or a .tiff file.

15. There is a 2.75 page limit for filmable content. Please highlight 2.75 pages or less of the Protocol steps (including headings and spacing) in yellow 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.
We have highlighted critical steps in yellow.
