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April 21, 20201st Editorial Decision

April 21, 2020 

Re: JCB manuscript  #202003026 

Dr. Jie He 
The Inst itute of Neuroscience, Shanghai Inst itutes for Biological Sciences, Chinese Academy of
Sciences 
Room A0817, New Life Science Building, 320 Yueyang Road 
Shanghai 200031 
China 

Dear Dr. He, 

I am attaching to this let ter the evaluat ions by three reviewers of the manuscript  that  you
submit ted recent ly to this journal. While the reviewers do have some scient ific concerns that need
to be addressed in a possible revision, their overall assessments of your work are quite posit ive. In
the paragraphs below, I will t ry to indicate the journal's percept ion of the priority for each of these
recommendat ions. 

Concerning reviewer #1, I consider his/her major points #1, #2 and #5 as essent ial to address
convincingly. The suggest ions in #3 and #4 seem reasonable, but they are only suggest ions.
Reviewer #2's two listed concerns appear to be errors in data presentat ion that somehow slipped
past your lab as you proof-read the manuscript  and should be straight-forward for you to correct
unless this reviewer has made a mistake. Concerning the evaluat ion of the third reviewer, it  does
seem to me that you should be able to easily perform the single cell analysis on the early PRCs and
present the data. This reviewer's item #2 is just  asking for some addit ional data analysis. IT would
clearly help if you could link the single cell ATAC-dsq and RNA-seq link more clearly. The remainder
of this reviewer's minor comments appear to be straight-forward for you to address. 

In summary, the only major experimental request is the single cell analysis on early RPCs and this
seems to require more analysis than data collect ion by your lab members. I hope that you can
address these comments expedit iously as well as convincingly and submit  a revision reasonably
quickly. However, we at  JCB realize that the implementat ion of social distancing and shelter in place
measures that limit  spread of COVID-19 also pose challenges to scient ific researchers. Lab closures
especially are prevent ing scient ists from conduct ing experiments to further their research.
Therefore, JCB has waived the revision t ime limit . We recommend that you reach out to the us once
your lab has reopened to decide on an appropriate t ime frame for resubmission. Please note that
papers are generally considered through only one revision cycle, so any revised manuscript  will likely
be either accepted or rejected. 

I expect to be able to make a final decision editorially without returning the revision to the reviewers
provided that you help me by including a copy of the revision in which changes are clearly
highlighted and a let ter that  provides a point-by-point  list  of the reviewers' comments and your
responses. 

While you are revising your manuscript , please also at tend to the following editorial points to help
expedite the publicat ion of your manuscript . Please direct  any editorial quest ions to the journal



office. 

GENERAL GUIDELINES: 

Text limits: Character count for an Art icle is < 40,000, not including spaces. Count includes t it le
page, abstract , introduct ion, results, discussion, acknowledgments, and figure legends. Count does
not include materials and methods, references, tables, or supplemental legends. 

Figures: Art icles may have up to 10 main text  figures. Figures must be prepared according to the
policies out lined in our Instruct ions to Authors, under Data Presentat ion,
ht tp://jcb.rupress.org/site/misc/ifora.xhtml. All figures in accepted manuscripts will be screened prior
to publicat ion. 

***IMPORTANT: It  is JCB policy that if requested, original data images must be made available.
Failure to provide original images upon request will result  in unavoidable delays in publicat ion.
Please ensure that you have access to all original microscopy and blot  data images before
submit t ing your revision.*** 

Supplemental informat ion: There are strict  limits on the allowable amount of supplemental data.
Art icles may have up to 5 supplemental figures. Up to 10 supplemental videos or flash animat ions
are allowed. A summary of all supplemental material should appear at  the end of the Materials and
methods sect ion. 

Thank you for this interest ing contribut ion to Journal of Cell Biology. You can contact  us at  the
journal office with any quest ions, cellbio@rockefeller.edu or call (212) 327-8588.

Sincerely yours, 

Louis F. Reichardt , PhD 
For the Journal of Cell Biology 

Tim Spencer, PhD 
Execut ive Editor 
Journal of Cell Biology 

--------------------------------------------------------------------------- 

Reviewer #1 (Comments to the Authors (Required)): 

In this manuscript , Wang et  al ident ify fate restricted ret inal progenitor cells that  generate
stereotyped subsets of ret inal neurons during their final few cell divisions. Using single-cell RNA-seq
and ATAC-seq in zebrafish ret ina, they ident ify molecular markers (i.e. Vsx1 and OC1) for these
fate-restricted progenitor cell populat ions. By generat ing t ransgenic Vsx1 and OC1 Gal4 lines, they
confirm these two genes as molecular markers of the lineage-restricted progenitor populat ions.
Finally, they show that the molecularly ident ified progenitors not only produce dist inct  neuronal
lineages under normal condit ions, but they also do so when forced to overexpress well known fate-
determining transcript ion factors. These findings are significant in two ways. First , the work
challenges (or at  least  complicates) the convent ional view that vertebrate neural progenitors do not
become fate-commit ted unt il their last  cell division. While lineage-restricted progenitor cells are well



known in invertebrates, it  is typically thought that  vertebrate progenitors are mult ipotent, with their
competence to produce part icular cell types changing or restrict ing over t ime. This paper shows
that, in addit ion to this undoubtedly important mechanism, there also exist  certain progenitor cells
that are already commit ted to generat ing certain cell types but not others. Second, while this paper
is one of many that have analyzed neural progenitors by scRNA-seq, the insights gained here - i.e.,
ident ificat ion of lineage-restricted progenitors - are unique. 

I have several comments on the manuscript  that  the authors should address: 

1. The authors generated Gad1b-GFP and Glyt1-GFP BAC transgenic fish with the goal of labeling
GABAergic and glycinergic amacrine cells. It  does not appear that the authors confirmed that the
GFP+ cells are indeed GABAergic and/or glycinergic. In Fig. S3 there is an analysis of IPL
strat ificat ion pattern (narrow for GABAergic, diffuse for glycinergic), but  even with these images and
data it  is st ill not  clear how faithfully these two transgenic lines label the targeted cell types. The
authors should describe more thoroughly how the lines were validated, and if possible provide
addit ional quant itat ive informat ion on the fract ion of GFP+ cells that  were the right  cell type
(measured by molecular markers of each neurotransmit ter phenotype or by strat ificat ion pattern). 

2. In the scATAC-seq sect ion of the manuscript , the authors claim that the Vsx1+ progenitor
populat ion is represented by the scrt2open and [atoh7open her12closed OC1closed] populat ions.
(This is also noted in Fig. 6D). It  wasn't  clear to me how the authors determined that this was the
case. Did they also have gene expression data within their ATAC-seq datasets? Or was this
conclusion based ent irely on the data of Fig. 6E? If the lat ter the evidence seems a bit  thin. The
authors should explain and more fully rat ionalize this conclusion. 

3. Many readers will be familiar with temporal fate restrict ion models of cell fate specificat ion. For
these readers it  would aid understanding if the authors could explain, in the Discussion, how their
results might be integrated with such models. E.g. do the authors envision that lineage-restricted
progenitors might emerge as part  of a temporal fate mechanism? Or is this an addit ional orthogonal
mechanism? Could temporal mechanisms affect  the part icular neurogenesis patterns observed
here (e.g. Fig. 1P)? 

4. There has been quite a bit  of debate in the cerebral cortex field as to whether lineage-restricted
progenitors exist  (i.e. are there progenitors that can produce only upper-layer neurons?). The
authors may wish to consider adding considerat ion of this point  to the Discussion, as this may
broaden the scope of the manuscript . 

5. For the Ptf1a Crispr experiments, it  was not clear from the Methods sect ion how efficacy of
genome edit ing was validated. Was it  simply clear from the phenotype of the Crispr-injected fish?
Some molecular assay? 

Also one minor point : The authors should consider using page and/or line numbers as a "reviewer-
friendly" courtesy. 

Reviewer #2 (Comments to the Authors (Required)): 

In this manuscript  Wang et  al. examined how neuronal diversity arises in the zebrafish ret ina. Using
in vivo lineage analysis, the authors ident ified six major neurogenic lineages, each generat ing
stereotypic ret inal cell types and subtypes. They performed scRNA-seq analysis of neurogenic



RPCs and ident ified several dist inct  RPC clusters. They showed that the t ranscript-defined clusters
are biased to generat ing dist inct  major neurogenic lineages, implicat ing the existence of lineage-
specific late RPCs in the developing ret ina. They further showed that pro-neurogenic t ranscript ion
factors, when over-expressed in lineage-specific RPCs, markedly biased the product ion of different
neuronal types or subtypes in a lineage-dependent manner. 

In general, this is an excit ing study that provides novel insights into the cellular mechanisms for
producing neuronal diversity in vertebrate ret ina. The data quality is high, and supports the authors'
conclusion. I only have a few minor concerns. 

1. In the first  paragraph on page 11, the gene lists for TFs shared between clusters C/D and C/B
were reversed. 

2. The left  panel of Figure 5H should be RGC-2PR. 

3. There are many typos and grammatical errors. 

Reviewer #3 (Comments to the Authors (Required)): 

In this manuscript , Wang et  al. reported specific late ret ina progenitor cell (RPC) lineages in
producing dist inct  and stereotyped neuronal types in the zebrafish ret ina. The authors developed
two lineage tracing methods, mMAZe and atoh7:Switch, and traced ~1000 individual RPCs undergo
the final round(s) of neurogenic division. While mult iple neuronal types including PRs, HCs, RGCs,
ACs and BCs are generated, they arise predominant ly from 6 dist inct  and stereotyped lineages:
RGC-2PR, AC-2PR, AC-BC, BC-BC, PR-PR, and HC-HC. More strikingly, dist inct  lineages give rise to
specific neuronal subtypes (i.e., GABAergic vs. glycinergic ACs; off vs. on/on-off BCs) that is
controlled by specific t ranscript ion factor/TF (i.e., Pt f1a) in the corresponding lineages. These results
strongly suggest the existence of RPCs pre-specified/dedicated to dist inct  neuronal
types/subtypes. Indeed, the authors took advantage of single cell RNA-seq and ATAC-seq and
ident ified dist inct  populat ions of RPCs and explored the transcript ion factor program underlying
dist inct  neuronal product ion. 

This manuscript  addresses a fundamental quest ion in developing neuroscience and provides
important insights into the developmental original of neuronal diversity in the vertebrate nervous
system. The authors have performed a comprehensive set of experiments and the manuscript  is
well writ ten. 

Main comments: 

1. As the authors stated in the introduct ion, a fundamental quest ion regarding the progenitor origin
of neuronal diversity is predetermined/dedicated progenitors with defined outputs vs. stochast ic
choices of equipotent progenitors. The authors reported strong evidence of the existence of
dist inct  and dedicated RPCs to produce specific neuronal types/subtypes. Yet, in the discussion the
authors suggested that the predetermined/dedicated RPCs emerge from stochast ic features (e.g.,
TF expression) of RPCs and an integrated picture of stochast ic and determinist ic cell fate
regulat ion. Is there any direct  evidence on a stochast ic behavior of RPCs in this study? 

If the authors perform similar single cell analysis on early RPCs, do they observe any clear



heterogeneity? Given that the authors have collected a substant ial number of early lineages
(especially in the Atoh7:Switch dataset), they should analyze these lineages thoroughly and report
them in the figures. 

2. To test  the like hood of stochast icity, could the authors est imate/predict  the frequencies of the
RPC lineages simply based on a random fate choice and the overall abundance of different
neuronal types in the ret ina, and compare with the experimental observat ion? 

3. The link between single cell ATAC-seq and RNA-seq datasets is not obvious. The open
accessibility of TF typically refers to the expression regulat ion of its target genes. It  is unclear why
scrt2open and atoh7openher12closedOC1closed represented vsx1+ RPCs producing AC-BC and
BC-BC lineages, while atoh7openOC1open represented OC1+ RPCs producing RGC-2PR and AC-
2PR lineages. 

Minor comments: 
1. "RPC" first  appeared in introduct ion without the full name being specified. 

2. It  is unclear what "STAR Methods" refers to.



1st Revision - Authors' Response to Reviewers: May 13, 2020

A point-to-point response to the reviewers 

 

1. The authors generated Gad1b-GFP and Glyt1-GFP BAC transgenic fish with the 

goal of labeling GABAergic and glycinergic amacrine cells. It does not appear 

that the authors confirmed that the GFP+ cells are indeed GABAergic and/or 

glycinergic. In Fig. S3 there is an analysis of IPL stratification pattern (narrow for 

GABAergic, diffuse for glycinergic), but even with these images and data it is still 

not clear how faithfully these two transgenic lines label the targeted cell types. 

The authors should describe more thoroughly how the lines were validated, and if 

possible provide additional quantitative information on the fraction of GFP+ cells 

that were the right cell type (measured by molecular markers of each 

neurotransmitter phenotype or by stratification pattern) (Reviewer 1). 

 

Thanks for the comment.  

To verify Tg(gad1b:EGFP), we performed the slice immunostaining using the 

antibody against GAD65/67 and showed that almost all GFP
+
 ACs in 

Tg(gad1b:EGFP) were Gad65/67 positive (142/144; Fig. S2B).  

Due to a lack of the available antibody of zebrafish GlyT1, we verified Tg 

(glyt1:EGFP) transgenic fish using in situ hybridization of glyt1 combined with 

GFP antibody and showed that 98% GFP
+
 ACs were expressing glyt1 (130/132; 

Fig. S2C).  

Together, our analyses indicated two transgenic lines that we generated in this 



study faithfully marked GABAergic and glycinergic ACs. 

 

2. In the scATAC-seq section of the manuscript, the authors claim that the Vsx1+ 

progenitor population is represented by the scrt2open and [atoh7open her12closed 

OC1closed] populations. (This is also noted in Fig. 6D). It wasn't clear to me how 

the authors determined that this was the case. Did they also have gene expression 

data within their ATAC-seq datasets? Or was this conclusion based entirely on the 

data of Fig. 6E? If the latter the evidence seems a bit thin. The authors should 

explain and more fully rationalize this conclusion (Reviewer 1).  

3. The link between single cell ATAC-seq and RNA-seq datasets is not obvious. The 

open accessibility of TF typically refers to the expression regulation of its target 

genes. It is unclear why scrt2open and atoh7openher12closedOC1closed 

represented vsx1+ RPCs producing AC-BC and BC-BC lineages, while 

atoh7openOC1open represented OC1+ RPCs producing RGC-2PR and AC-2PR 

lineages.  (Reviewer 3) 

 

Thanks for the comments from two reviewers. Technically, it remains challenging 

to perform combined single-cell ATAC and RNAseq of a large number (> 1,000) 

of retinal progenitor cells. To address reviewers’ concerns, we performed the 

integration analysis using the R package ‘Signac’. Consistently, this analysis 

showed the clear correlation between ATAC-based and transcriptome-based 

clusters (Fig. S5 E). We also made the text to clarify this link further (highlighted 



in the revised manuscript line 295 to 297). 

 

4. Many readers will be familiar with temporal fate restriction models of cell fate 

specification. For these readers it would aid understanding if the authors could 

explain, in the Discussion, how their results might be integrated with such models. 

E.g. do the authors envision that lineage-restricted progenitors might emerge as 

part of a temporal fate mechanism? Or is this an additional orthogonal mechanism? 

Could temporal mechanisms affect the particular neurogenesis patterns observed 

here (e.g. Fig. 1P)? (Reviewer 1) 

 

Thanks for this good suggestion. We have extent our discussion on this issue 

(from line 443 to line 458) 

“Temporal generation of different neuron types 

In the developing vertebrate retina, distinct retinal types occur in a temporally 

sequential but overlapping manner (Cepko, 2014). Our analyses revealed the 

lineage-specific progenitors, providing new insights into this temporal generation 

of different neurons. Interestingly, our data showed that OC1-expressing RPCs 

produced RGCs, GABAergic ACs, which are early-born. On the contrary, 

vsx1-expressing RPCs gave rise to glycinergic ACs and BCs, which are the 

late-born neurons. One possibility is the earlier occurrence of OC1-expressing 

RPCs than vsx1-expressing RPCs. Alternatively, onecut1-expressing RPCs 

exhibits shorter cell-cycle length than vsx1-expressing RPCs. To distinguish two 



possibilities, future analysis is required. Meanwhile, within 3-cell lineages 

(RGC-2PR and AC2-PR), we observed the sequential generation of RGC/AC and 

PRs. Thus, within the stereotyped lineages derived from lineage-specific RPCs, 

the generation of distinct retinal cell types conforms to the conserved temporal 

order as what we observed at the population level.” 

 

5. There has been quite a bit of debate in the cerebral cortex field as to whether 

lineage-restricted progenitors exist (i.e. are there progenitors that can produce only 

upper-layer neurons?). The authors may wish to consider adding consideration of 

this point to the Discussion, as this may broaden the scope of the 

manuscript. (Reviewer 1) 

 

Thanks for the comments. We have included a new discussion on this topic (from 

line 426 to line 441). 

“Whether similar lineage-specific progenitors exist in developing mammalian 

cortex is still controversial. Through the lineage tracing using MADM labeling, 

cortical progenitors marked at the early neurogenic stages were found to produce 

both deep and superficial layer neurons but be seldom restricted to specific neuron 

types (Gao et al., 2014). Cux2
+
 cortical progenitors can be intrinsically specified 

into only upper-layer neurons (Franco et al., 2012), suggesting the presence of 

lineage-specific cortical progenitors. On the other hand, the contradicted results 

were also reported (Eckler et al., 2015;Guo et al., 2013). Recent studies, however, 



favor the possibility of the co-existence of progenitors with or without lineage 

restriction (Garcia-Moreno and Molnar, 2015; Llorca et al., 2019). Using 

combined approaches, cortical progenitors marked at the onset of the neurogenesis 

can generate translaminar (~80%), deep layer-restricted (~10%), and superficial 

layer-restricted (~10%) lineages in the developing mouse neocortex (Llorca et al., 

2019). In the future, more systematic single-cell transcriptome and lineage 

analyses of neural progenitors are needed for a better characterization of 

lineage-specific progenitors in the developing mammalian cortex.” 

 

6. For the Ptf1α Crispr experiments, it was not clear from the Methods section how  

efficacy of genome editing was validated. Was it simply clear from the phenotype 

of the Crispr-injected fish? Some molecular assay?  (Reviewer 1) 

 

Thanks for the comments. We have included the sequencing result of targeted 

sequences in ptf1α knockout animals using CRISPR/Cas9, which clearly showed 

the mutation occurred in 100% (59/59). These mutations include premature stop 

codon, in frame with deletions, in frame with insertions (Fig.3, B-C). 

 

7. Also one minor point: The authors should consider using page and/or line 

numbers as a "reviewer-friendly" courtesy. (Reviewer 1) 

 

Thanks for the suggestions. We have included page and/or line numbers in the 



revised manuscript.  

 

8.  In the first paragraph on page 11, the gene lists for TFs shared between clusters 

C/D and C/B were reversed (Reviewer 2).  

 

Sorry for the mistake. We have corrected it in the revised manuscript (line 221 to 

line 223).  

 

9. The left panel of Figure 5H should be RGC-2PR (Reviewer 2).  

 

Sorry for this mistake. We have corrected it in the revised manuscript (Figure 5H).  

 

10.  There are many typos and grammatical errors (Reviewer 2).  

 

Thanks for the comment. We have carefully checked all the text.  

 

11.  As the authors stated in the introduction, a fundamental question regarding the 

progenitor origin of neuronal diversity is predetermined/dedicated progenitors 

with defined outputs vs. stochastic choices of equipotent progenitors. The authors 

reported strong evidence of the existence of distinct and dedicated RPCs to 

produce specific neuronal types/subtypes. Yet, in the discussion the authors 

suggested that the predetermined/dedicated RPCs emerge from stochastic features 



(e.g., TF expression) of RPCs and an integrated picture of stochastic and 

deterministic cell fate regulation. Is there any direct evidence on a stochastic 

behavior of RPCs in this study?  (Reviewer 3) 

 

Thanks for the question. Actually, we are extremely interested in whether 

lineage-specific neurogenic RPCs are specified in a random manner or in earlier 

RPCs. We raise this outstanding question in the Discussion for the future 

investigation. We do not have any direct evidence to support either hypothesis yet.  

 

12.  If the authors perform similar single cell analysis on early RPCs, do they observe 

any clear heterogeneity? Given that the authors have collected a substantial 

number of early lineages (especially in the Atoh7:Switch dataset), they should 

analyze these lineages thoroughly and report them in the figures (Reviewer 3).  

 

Thanks for this great suggestion. Here we defined her4-expressing progenitors as 

early RPCs (Cluster A; Fig. 4 C). We further performed the new analysis on early 

RPC heterogeneity in terms of single-cell transcriptomes. Interestingly, we found 

that there were two subpopulations of early RPCs that may contribute to the 

generation of onecut1- and vsx1-expressing RPCs, respectively (Fig. S3 E), and 

made the following text (from line 226 to line 234): 

“In addition, we performed the further analysis on early RPCs (Cluster A; Fig. 4 

C). They could be divided into three clusters (Fig. S3 E). Clusters 1 and 2 highly 



expressed early markers (e.g. her6, her12). Interestingly, they also weakly 

expressed different neurogenesis-related TFs, suggesting that different early RPCs 

might generate distinct neurogenic RPCs. On the other hand, we also observed 

that some large-size lineages (>3 cells per lineages) occurred frequently in the 

lineages traced by atoh7:Switch and mMAZe, such as 4BCs, RGC-AC-BC-2PR, 

RGC-2AC-BC-2PR (Table S1 and Table S2), suggesting that lineage-specific 

progenitors might exist in earlier RPCs. The link between early RPCs and 

neurogenic lineages needs the future investigation.”  

 

13.  To test the like hood of stochasticity, could the authors estimate/predict the 

frequencies of the RPC lineages simply based on a random fate choice and the 

overall abundance of different neuronal types in the retina, and compare with the 

experimental observation?  (Reviewer 3) 

 

Thanks for the suggestion. We are very interested in the question as to whether 

lineage-specific RPCs are specified stochastically. Since we observed 

heterogeneity in early RPCs which may contribute to different lineage-specific 

RPCs (Fig. S3 E), the generation of these lineages is unlikely to be simply based 

on a random fate choice. However, it is possible that stochastic determination 

might occur at earlier stage before neurogenic phase. To clarify this stochasticity, 

we are currently analyzing the generation of stereotyped neurogenic lineages 

derived from sister progenitors at earlier stages. 



14.  "RPC" first appeared in introduction without the full name being specified 

(Reviewer 3).  

 

Sorry for this ignorance. We have corrected it.  

 

15.  It is unclear what "STAR Methods" refers to (Reviewer 3). 

 

Thanks for the comment. We have corrected it in the revised manuscript.  



May 21, 20201st Revision - Editorial Decision

May 21, 2020 

RE: JCB Manuscript  #202003026R 

Dr. Jie He 
The Inst itute of Neuroscience, Shanghai Inst itutes for Biological Sciences, Chinese Academy of
Sciences 
Room A0817, New Life Science Building, 320 Yueyang Road 
Shanghai 200031 
China 

Dear Dr. He, 

I want to thank you for returning such a complete descript ion of your responses and modificat ions
made in response to the evaluat ions provided by the reviewers of the init ial version of your
manuscript . I just  finished reading these as well as your revised manuscript  and think that you and
your lab members did a thorough, even exemplary job in addressing the reviewers'
recommendat ions. All of us have thought from receipt  of your init ial submission that your
manuscript  had the potent ial to be published in this journal and I am glad to let  you know that I am
sat isfied with your revisions, am recommending editorial acceptance, and addit ionally look forward
to your future work. 
Please congratulate your lab members on my behalf for an excellent  set  of important and
informat ive experiments. 

To avoid unnecessary delays in the acceptance and publicat ion of your paper, please read the
following informat ion carefully. 

A. MANUSCRIPT ORGANIZATION AND FORMATTING: 

Full guidelines are available on our Instruct ions for Authors page, ht tp://jcb.rupress.org/submission-
guidelines#revised. **Submission of a paper that does not conform to JCB guidelines will delay the
acceptance of your manuscript .** 

1) Text limits: Character count for Art icles and Tools is < 40,000, not including spaces. Count
includes t it le page, abstract , introduct ion, results, discussion, and acknowledgments. Count does
not include materials and methods, figure legends, references, tables, or supplemental legends. 
You are current ly below this limit  but  please bear it  in mind when revising. 

2) Figure formatt ing: Scale bars must be present on all microscopy images, including inset
magnificat ions. Molecular weight or nucleic acid size markers must be included on all gel
electrophoresis. 

3) Stat ist ical analysis: Error bars on graphic representat ions of numerical data must be clearly
described in the figure legend. The number of independent data points (n) represented in a graph
must be indicated in the legend. Stat ist ical methods should be explained in full in the materials and
methods. For figures present ing pooled data the stat ist ical measure should be defined in the figure
legends. Please also be sure to indicate the stat ist ical tests used in each of your experiments (both
in the figure legend itself and in a separate methods sect ion) as well as the parameters of the test



(for example, if you ran a t -test , please indicate if it  was one- or two-sided, etc.). Also, if you used
parametric tests, please indicate if the data distribut ion was tested for normality (and if so, how). If
not , you must state something to the effect  that  "Data distribut ion was assumed to be normal but
this was not formally tested." 

4) Materials and methods: Should be comprehensive and not simply reference a previous
publicat ion for details on how an experiment was performed. Please provide full descript ions (at
least  in brief) in the text  for readers who may not have access to referenced manuscripts. The text
should not refer to methods "...as previously described." 

5) Please be sure to provide the sequences for all of your primers/oligos and RNAi constructs in the
materials and methods. You must also indicate in the methods the source, species, and catalog
numbers (where appropriate) for all of your ant ibodies. 

6) Microscope image acquisit ion: The following informat ion must be provided about the acquisit ion
and processing of images: 
a. Make and model of microscope 
b. Type, magnificat ion, and numerical aperture of the object ive lenses 
c. Temperature 
d. imaging medium 
e. Fluorochromes 
f. Camera make and model 
g. Acquisit ion software 
h. Any software used for image processing subsequent to data acquisit ion. Please include details
and types of operat ions involved (e.g., type of deconvolut ion, 3D reconst itut ions, surface or volume
rendering, gamma adjustments, etc.). 

7) References: There is no limit  to the number of references cited in a manuscript . References
should be cited parenthet ically in the text  by author and year of publicat ion. Abbreviate the names
of journals according to PubMed. 

8) Supplemental materials: There are strict  limits on the allowable amount of supplemental data.
Art icles/Tools may have up to 5 supplemental figures. At the moment, you are below this limit  but
please bear it  in mind when revising. 
Please also note that tables, like figures, should be provided as individual, editable files. A summary
of all supplemental material should appear at  the end of the Materials and methods sect ion. 

9) Conflict  of interest  statement: JCB requires inclusion of a statement in the acknowledgements
regarding compet ing financial interests. If no compet ing financial interests exist , please include the
following statement: "The authors declare no compet ing financial interests." If compet ing interests
are declared, please follow your statement of these compet ing interests with the following
statement: "The authors declare no further compet ing financial interests." 

10) A separate author contribut ion sect ion is required following the Acknowledgments in all
research manuscripts. All authors should be ment ioned and designated by their first  and middle
init ials and full surnames. We encourage use of the CRediT nomenclature (ht tps://casrai.org/credit /). 

11) ORCID IDs: ORCID IDs are unique ident ifiers allowing researchers to create a record of their
various scholarly contribut ions in a single place. At resubmission of your final files, please consider
providing an ORCID ID for as many contribut ing authors as possible. 



B. FINAL FILES: 

Please upload the following materials to our online submission system. These items are required
prior to acceptance. If you have any quest ions, contact  JCB's Managing Editor, Lindsey Hollander
(lhollander@rockefeller.edu). 

-- An editable version of the final text  (.DOC or .DOCX) is needed for copyedit ing (no PDFs). 

-- High-resolut ion figure and video files: See our detailed guidelines for preparing your product ion-
ready images, ht tp://jcb.rupress.org/fig-vid-guidelines. 

-- Cover images: If you have any striking images related to this story, we would be happy to
consider them for inclusion on the journal cover. Submit ted images may also be chosen for
highlight ing on the journal table of contents or JCB homepage carousel. Images should be uploaded
as TIFF or EPS files and must be at  least  300 dpi resolut ion. 

**It  is JCB policy that if requested, original data images must be made available to the editors.
Failure to provide original images upon request will result  in unavoidable delays in publicat ion.
Please ensure that you have access to all original data images prior to final submission.** 

**The license to publish form must be signed before your manuscript  can be sent to product ion. A
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