Reviewers' comments:

Please note that novelty is not a requirement for publication and reviewer comments questioning the novelty of the article can be disregarded.

Reviewer #1:
Manuscript Summary:
This methods paper describes how CyTOF, cell sorting, and single-cell transcriptional profiling can enable high-dimensional characterization of discrete populations in complex tissue. This pipeline overcomes the technological hurdles of flow cytometry that depends on marker selection and spectral overlaps.

Major Concerns:
A resource should be provided for the viSNE algorithm (Line 178).

We appreciate your careful review.  The manuscript is revised accordingly and highighted in Green.

Minor Concerns:
Line - no comma

We appreciate your careful review.  The manuscript is revised accordingly and highighted in Green.

Line 47 - delete "had"
Adoptive transfer experiments confirmed that the newly discovered cell

We appreciate your careful review.  The manuscript is revised accordingly and highighted in Green.

Line 60 - delete "a" and replace "had" with "has"
In the past few decades, the development of multi-channel flow cytometry has led to

We appreciate your careful review.  The manuscript is revised accordingly and highighted in Green.

Line 65 - comma after "(GMP)" and delete "could be identified"
Granulocyte Monocyte Progenitor (GMP), by differential expression of

Line 69 - delete "accordingly" and add comma
complicated, leading to higher data inaccuracy.

Lines 69-70 - replace "this reason" with "these reasons," "a lot" with "many," and "were" with "are"
Due to these reasons, many of the cellular markers are omitted by depleting certain fractions of the specimen prior to flow

We appreciate your careful review.  The manuscript is revised accordingly and highighted in Green.

Line 71 - replace "maximum" with "maximize"
cytometry analysis in order to maximize available fluorescent channels for analysis of the cells

We appreciate your careful review.  The manuscript is revised accordingly and highighted in Green.

Lines 72-73 - replace "were" with "are" (twice) and delete "as"
For example, Ly6G (or Gr-1) and CD11b are considered mature myeloid cell markers therefore the Ly6G+ (or Gr-1+) and CD11b+ cells are routinely removed from bone

We appreciate your careful review.  The manuscript is revised accordingly and highighted in Green.

Line 75 - delete comma
cytometry analysis of hematopoietic stem and progenitor cells (HSPCs) or by putting these

We appreciate your careful review.  The manuscript is revised accordingly and highighted in Green.

Line 77 - replace "helps" with "is," comma with semicolon, and "led" with "lead"; insert "can" before "also"
is to enrich the cells of interest; however, it can also lead to depletion of certain subtypes of the

We appreciate your careful review.  The manuscript is revised accordingly and highighted in Green.

Line 78 - replace comma with period; start new sentence; replace "could be" with "would have been"
target cell. For example the HSPCs that co-express Ly6G (or Gr-1) or CD11b would have been eliminated

We appreciate your careful review.  The manuscript is revised accordingly and highighted in Green.

Line 79 - delete "in the past" and "the" before depletion
from the analysis due to depletion

We appreciate your careful review.  The manuscript is revised accordingly and highighted in Green.

Line 81 - replace "were" with "are"
antibodies were replaced by heavy element reporter-labeled antibodies

We appreciate your careful review.  The manuscript is revised accordingly and highighted in Green.

Line 82 - replace "makers" with "markers"
measurement of over 40 markers simultaneously without the concern of spectrum overlap

We appreciate your careful review.  The manuscript is revised accordingly and highighted in Green.

Line 83 - add "a" before 'dump'
has enabled analysis of intact biological specimen without pre-depletion steps or a 'dump'

We appreciate your careful review.  The manuscript is revised accordingly and highighted in Green.

Lines 84-85 - revise
Therefore, we are able to view the hematopoietic system comprehensively with high-content dimensionality from conventional 2-D flow cytometry plots

We appreciate your careful review.  The manuscript is revised accordingly and highighted in Green.

Lines 85-87 - revise
Cell populations omitted in the past during depletion or the gating process can now be brought to light with the high-parameter data generated by CyTOF.

We appreciate your careful review.  The manuscript is revised accordingly and highighted in Green.

Lines 87-88 - revise
Here we have designed an antibody panel that simultaneously measures 39 parameters in the hematopoietic system with a focus on the myeloid

We appreciate your careful review.  The manuscript is revised accordingly and highighted in Green.

Line 93 - replace "had" with "have"
Computational scientists have developed dimensionality reduction techniques for the

We appreciate your careful review.  The manuscript is revised accordingly and highighted in Green.

Line 94 - replace "an" with "the"
In this article we used the algorithm, viSNE, which

We appreciate your careful review.  The manuscript is revised accordingly and highighted in Green.

Line 96 - replace "yet conserve" with "while conserving"
and to present the high-dimensional result on a 2-dimensional map while conserving the high-

We appreciate your careful review.  The manuscript is revised accordingly and highighted in Green.

Line 97 - add "the" before viSNE
On the viSNE map

We appreciate your careful review.  The manuscript is revised accordingly and highighted in Green.

Line 99 - lowercase viSNE
viSNE analysis of the CyTOF data we generated

We appreciate your careful review.  The manuscript is revised accordingly and highighted in Green.

Line 103-104 - replace "identify" with "identifying" and "to" with "with"
Although CyTOF is powerful in identifying cell populations, current FACS sorting software is not compatible with viSNE plots.

We appreciate your careful review.  The manuscript is revised accordingly and highighted in Green.

Line 104-105 - comma after "cluster", replace "makers" with "marker", replace "that suits" with "suitable"
Thus, in order to study the functions of the newly identified cell cluster, we examined the CyTOF dataset to find the best marker combination suitable for 13-

We appreciate your careful review.  The manuscript is revised accordingly and highighted in Green.

Line 107 - replace "the following" with "proceeding with"
to the CyTOF viSNE map to ensure the purity of the sorted cells before proceeding with functional

We appreciate your careful review.  The manuscript is revised accordingly and highighted in Green.

Line 112 - add "the" before "molecular"
the cellular complexity of NeP at the molecular level under homeostatic and cancer conditions

We appreciate your careful review.  The manuscript is revised accordingly and highighted in Green.

Line 113 - replace "index" with "perform"
Genomics uses a 10x GemCode technology to deliver a scalable microfluidic platform to perform

We appreciate your careful review.  The manuscript is revised accordingly and highighted in Green.

Line 117 - delete comma, revise
mice and found that the NeP population consists of several distinct subpopulations that changed in quantities with cancer

We appreciate your careful review.  The manuscript is revised accordingly and highighted in Green.

Line 118 - replace "this result" with "these subpopulations" and "predict potential transcriptome" with "potentially lead to"; delete "and will not be discussed here."
Further investigation of these subpopulations could potentially lead to targets in NeP cancer treatment.

We appreciate your careful review.  The manuscript is revised accordingly and highighted in Green.

Line 121-122 - replace "Overall" with "In conclusion"; add "the" before "NeP"
In conclusion, we have presented a pipeline using CyTOF, FACS sort, and 10x scRNA-seq methods to discover, isolate, and investigate a new cell type, the NeP.

We appreciate your careful review.  The manuscript is revised accordingly and highighted in Green.

Line 210 - Lowercase viSNE

We appreciate your careful review.  The manuscript is revised accordingly and highighted in Green.

Line 213 - replace "of" with "for"
markers are shown as histogram overlays for each cluster

We appreciate your careful review.  The manuscript is revised accordingly and highighted in Green.

Line 222-223 - replace "NeP" with "NePs" and "its" with "their"
ScRNA-Seq reveals the heterogeneity of NePs and their neutrophil precursor progeny in healthy vs. tumor-bearing mice

We appreciate your careful review.  The manuscript is revised accordingly and highighted in Green.

Line 235-236 - replace "for" with "characterize" and "characterization" with "populations"
Single-cell technologies have become powerful tools to study cell heterogeneity and characterize rare cell populations.

We appreciate your careful review.  The manuscript is revised accordingly and highighted in Green.

Line 237 - replace "greatly advanced so far" with "flow cytometry has provided multi-dimensional data"
Although flow cytometry has provided multi-dimensional data,

We appreciate your careful review.  The manuscript is revised accordingly and highighted in Green.

Line 238 - replace "numbers of independent" with "choice of"
method is limited by the choice of parameters

We appreciate your careful review.  The manuscript is revised accordingly and highighted in Green.

Line 239 - pluralize "fluorophores"

We appreciate your careful review.  The manuscript is revised accordingly and highighted in Green.

Line 241 - replace "much more numbers of" with "many more"
This feature allows CyTOF to measure many more parameters simultaneously

We appreciate your careful review.  The manuscript is revised accordingly and highighted in Green.

Line 245-246 - delete "Overall"; add "in" before "discoveries"; replace "new" with "previously unidentified"; replace "population" with "populations"
CyTOF is a revolutionary cytometry method that could assist in discoveries of previously unidentified rare cell populations by cellular expression of unique marker proteins.

We appreciate your careful review.  The manuscript is revised accordingly and highighted in Green.

Line 249 - add "a" before "FACS"
to design a FACS-compatible

We appreciate your careful review.  The manuscript is revised accordingly and highighted in Green.

Line 251 - replace "the discovered new" with "newly discovered"; delete "actual"
together could enable isolation of newly discovered cell types for functional studies

We appreciate your careful review.  The manuscript is revised accordingly and highighted in Green.

Line 252 - list should maintain parallel structure by retaining the same grammatical form

We appreciate your careful review.  The manuscript is revised accordingly and highighted in Green.

Line 253 - pluralize NePs, replace "transcriptome" with "the transcriptional", replace "further" with "conducting"
investigate the heterogeneity of FACS-sorted NePs at the transcriptional level before conducting

We appreciate your careful review.  The manuscript is revised accordingly and highighted in Green.

Line 259 - replace "advances" with "makes advancements"
This method also makes advancements in its

We appreciate your careful review.  The manuscript is revised accordingly and highighted in Green.

Line 260 - add "the" before "collection"
droplet-based collection method that lowers the stress to single cells during the collection

We appreciate your careful review.  The manuscript is revised accordingly and highighted in Green.

Line 261 - replace "preserving" with "preserve"
procedure, which could help preserve RNA quality of the sample

We appreciate your careful review.  The manuscript is revised accordingly and highighted in Green.

Line 264-265 - replace "Overall" with "In summary"; replace "enables" with "enable"; replace "transcriptome heterogeneity studies" with "single-cell transcriptional profiling"
In summary, we have described a pipeline for discovery of new cell types and methods to isolate the cells that enable downstream analysis including single-cell transcriptional profiling.

We appreciate your careful review.  The manuscript is revised accordingly and highighted in Green.


Reviewer #2:
Manuscript Summary:
This description for a JoVE manuscript/presentation describes methods used by a lab group to use single cell technologies to identify immune cell subsets for downstream flow sorts, molecular characterization by 10X single cell RNAseq and suggests that this platform can be used to study the function of cell subsets that are identified by this workflow. The groups uses mouse bone marrow analysis as an example for their workflow. The authors provide a brief overview of how they used CyTOF, FACS, and scRNAseq to characterize a bone marrow PMN progenitor population call NeP. Overall, the workflow is logical and not really innovative for research groups that have expertise with these methods. There are some points that should be addressed to strengthen the impact of the article.

Major Concerns:
1. This workflow does not seem to be novel or difficult to work out for groups that know how to use these technologies. If the goal is to demonstrate how to do CyTOF, FACS sorts, and scRNAseq, then this is not really going to be all that helpful to others.

Novelty is not a requirement for publication on JoVE but we appreciate your review and revised the discussion section and added a few highlights in the manuscript to make the goal of this manuscript more clear and helpful to others.

2. The abstract indicated that they were going to present an analytical approach to develop FACS sorting panels. That was not described in the manuscript.
We thank you for this reminder and added one more panel in Figure 2 along with a brief discussion in the text to describe how the FACS sorting panel is developed.  

3. The results with scRNAseq were not related back to the CyTOF findings. Was this their intention or did the author want to use the tumor model as an example for how to use this method.
We thank you for this reminder. We revised the manuscript to make it clear that the tumor model is an example of using this method.  

4. Why didn't they begin comparing normal and tumor-bearing mice by CyTOF and then use CyTOF data to drive the development of FAC panels for sorts, followed by detailed molecular analysis by scRNAseq?
We appreciate your review. We revised the manuscript to make it clear that the tumor model is an example of using this method.  

5. It is not clear how this work will be useful when presented in video format. Are they going to show stains, sorts, and RNAseq OR are they going to describe their analytical methods OR both. This should be clarified.
We appreciate your review. We added one more panel in Figure 2 and more discussion in the manuscript to make the goal of this manuscript more clear.

Minor Concerns:
6. Minor, Ly6G is not GR-1. GR-1 is an antibody reagent that recognized Ly6C/G. We do not use GR-1 in CyTOF. Instead we use anti-Ly6C and anti-Ly6G.
[bookmark: _GoBack]We appreciate your review. We did not use Gr-1 for CyTOF.   Gr-1 was only mentioned in the context of citing previous literatures using Gr-1 before it was replaced by Ly-6G. 

