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Decision Letter, initial version: 
Subject: Decision on Nature Immunology submission NI-RS29275 

Message: 18th Mar 2020 
 
Dear Dr. Haque, 
 
Your Resource, "Transcriptome Dynamics of CD4<sup>+</sup> T cells during Malaria 
Maps Progressive Transition from Effector to Memory." has now been seen by 2 referees. 
You will see from their comments copied below that while they find your work of 
considerable potential interest, they have raised quite substantial concerns that must be 
addressed. In light of these comments, we cannot accept the manuscript for publication, 
but would be very interested in considering a revised version that addresses these serious 
concerns. 
 
We hope you will find the referees' comments useful as you decide how to proceed. If you 
wish to submit a substantially revised manuscript, please bear in mind that we will be 
reluctant to approach the referees again in the absence of major revisions. Please do not 
hesitate to get in touch if you would like to discuss these issues further. 
 
If you choose to revise your manuscript taking into account all reviewer and editor 
comments, please highlight all changes in the manuscript text file. 
 
We are committed to providing a fair and constructive peer-review process. Do not 
hesitate to contact us if there are specific requests from the reviewers that you believe are 
technically impossible or unlikely to yield a meaningful outcome. 
 
If revising your manuscript: 
 
* Include a “Response to referees” document detailing, point-by-point, how you addressed 
each referee comment. If no action was taken to address a point, you must provide a 
compelling argument. This response will be sent back to the referees along with the 
revised manuscript. 



 
 

 

2 
 

 

 

 
* If you have not done so already please begin to revise your manuscript so that it 
conforms to our Resource format instructions at 
http://www.nature.com/ni/authors/index.html. Refer also to any guidelines provided in 
this letter. 
 
* Include a revised version of any required reporting checklist. It will be available to 
referees (and, potentially, statisticians) to aid in their evaluation if the manuscript goes 
back for peer review. A revised checklist is essential for re-review of the paper. 
 
The Reporting Summary can be found here: 
https://www.nature.com/documents/nr-reporting-summary.pdf 
 
 
You may use the link below to submit your revised manuscript and related files: 
[REDACTED] 
 
 
<strong>Note:</strong> This URL links to your confidential home page and associated 
information about manuscripts you may have submitted, or that you are reviewing for us. 
If you wish to forward this email to co-authors, please delete the link to your homepage. 
 
If you wish to submit a suitably revised manuscript we would hope to receive it within 6 
months. If you cannot send it within this time, please let us know. We will be happy to 
consider your revision so long as nothing similar has been accepted for publication at 
Nature Immunology or published elsewhere. Should your manuscript be substantially 
delayed without notifying us in advance and your article is eventually published, the 
received date would be that of the revised, not the original, version. 
 
Nature Immunology is committed to improving transparency in authorship. As part of our 
efforts in this direction, we are now requesting that all authors identified as ‘corresponding 
author’ on published papers create and link their Open Researcher and Contributor 
Identifier (ORCID) with their account on the Manuscript Tracking System (MTS), prior to 
acceptance. ORCID helps the scientific community achieve unambiguous attribution of all 
scholarly contributions. You can create and link your ORCID from the home page of the 
MTS by clicking on ‘Modify my Springer Nature account’. For more information please visit 
please visit <a 
href="http://www.springernature.com/orcid">www.springernature.com/orcid</a>. 
 
Please do not hesitate to contact me if you have any questions or would like to discuss the 
required revisions further. 
 
Thank you for the opportunity to review your work. 
 
Sincerely, 
 
Zoltan Fehervari, Ph.D. 
Senior Editor 
Nature Immunology 
 
The Macmillan Building 
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4 Crinan Street 
Tel: 212-726-9207 
Fax: 212-696-9752 
z.fehervari@nature.com 
 
 
Referee expertise: 
 
Referee #1: Systems immunology, malaria 
 
Referee #2: T cells, malaria 
 
 
Reviewers' Comments: 
 
Reviewer #1: 
Remarks to the Author: 
This excellent work ascertains the developmental path of T cell subsets in an animal model 
of Plasmodium infection, focusing more specifically on the fate of memory phenotypes. A 
transgenic CD4 T-cell clone that spontaneously differentiates in Th1 and Tfh effectors was 
adoptively transferred in the animal prior to infection. The authors also elegantly 
employed intermittent treatment with antimalarials to boost the development of memory 
cells that mimics a phenomenon that has been observed in humans. Droplet-based 
scRNAseq was used to map developmental trajectories, with a web application providing 
readers with the opportunity to look up genes of interest interactively. ATACseq was 
employed to measure chromatin accessibility in precursor, memory and effector cells. 
 
This is a very interesting study overall and an impressive amount of work (and data!). 
However, it should be noted that it follows and builds upon an earlier work published a 
couple of years ago employing the same experimental model (including the same 
transgenic cells) and similar approaches (scRNAseq) [1]. The work at the time focused on 
characterizing the bifurcation between Th1 and Tfh effectors and did not investigate the 
development of memory phenotypes. The number of cells profiled was much lower since it 
relied on less advanced technology (Fluidigm C1 rather than droplet-based scRNAseq). 
ATACseq was also not used at the time. In any case, building and expanding upon prior 
work is generally a sound practice. It just seems that for context and completeness this 
prior work should figure much more prominently in the introduction and discussion. This 
would provide readers with a better sense of the extent of the knowledge gap being 
addressed by the study – which is also generally a good practice. 
 
Along the same lines, it would also be appropriate to cite and discuss the work of 
Waickman et al. [2]. This group employed scRNAseq and longitudinal TCR clonotype 
analysis to investigate the commitment of T cells to the memory repertoire in the context 
of dengue virus vaccination. They also functionally characterized an effector/memory-
associated transcriptional signature, which they found to be dominated by a metabolic 
transcriptional program. 
 
Indeed, the authors of the present work could have deployed more efforts towards the 
functional interpretation of signatures and identification of pathways implicated in the 
development of memory phenotypes (and possibly confirming or extending the findings of 
Waickman and colleagues. The web application providing users access to profiling 
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information is in that sense useful but largely leaves readers to their own device when it 
comes to figuring out the functional significance of the changes being measured. Also, 
more efforts could be made in that sense. 
 
It would also be interesting to have more of a discussion about the relevance and 
translation of the findings being reported in humans (some indication are given but more 
could be done in this sense). As elegant as the work in animal models is it would be 
important to keep this in perspective. Specifically, what would the implications be in terms 
of the design of vaccine strategies? 
 
Finally, the authors seem intent to deposit data in a public repository, which definitely 
contributes to raising the impact of this contribution. The deposition should be verified, 
and accession IDs provided before final acceptance. 
 
[1] 1: Lönnberg T, Svensson V, James KR, Fernandez-Ruiz D, Sebina I, Montandon R, 
Soon MS, Fogg LG, Nair AS, Liligeto U, Stubbington MJ, Ly LH, Bagger FO, 
Zwiessele M, Lawrence ND, Souza-Fonseca-Guimaraes F, Bunn PT, Engwerda CR, Heath 
WR, Billker O, Stegle O, Haque A, Teichmann SA. Single-cell RNA-seq and 
computational analysis using temporal mixture modelling resolves Th1/Tfh fate 
bifurcation in malaria. Sci Immunol. 2017 Mar 3;2(9). pii: eaal2192. doi: 
10.1126/sciimmunol.aal2192. Erratum in: Sci Immunol. 2018 Mar 9;3(21):. PubMed 
PMID: 28345074; PubMed Central PMCID: PMC5365145. 
 
 
[2] Waickman AT, Victor K, Li T, Hatch K, Rutvisuttinunt W, Medin C, Gabriel B, 
Jarman RG, Friberg H, Currier JR. Dissecting the heterogeneity of DENV 
vaccine-elicited cellular immunity using single-cell RNA sequencing and metabolic 
profiling. Nat Commun. 2019 Aug 14;10(1):3666. doi: 10.1038/s41467-019-11634-7. 
PubMed PMID: 31413301; PubMed Central PMCID: PMC6694189. 
 
 
 
Reviewer #2: 
Remarks to the Author: 
In this manuscript, Soon et al. set out to understand the molecular dynamics underlying 
the development of memory CD4 T cells in response to experimental malaria infection in 
mice, and how this memory development is influenced by administration of the anti-
malarial drug sodium artesunate. 
They make use of malaria-specific TCRtg CD4 T cells to evaluate the development of 
memory states irrespective of influences by differences in TCR avidity. Memory states are 
evaluated by scRNAseq, scATAC seq and functional assays. Differentiation trajectories of 
CD4 T cells are computationally modeled based on previously published data from the 
same group (until day 7 after infection), combined with new data (day 7-28 after 
infection). Transcriptional and epigenetic states are furthermore explored in additional 
datasets obtained from a single memory phase timepoint. The authors provide a GUI to 
visually explore expression dynamics in their differentiation trajectory model, which is, like 
the scRNAseq and ATAC dataset themselves, a very nice resource for the community. 
 
The value of this study lies primarily in the nice datasets acquired with a variety of 
different methods (plate-based scRNAseq, droplet-based scRNAseq, scATACseq, and clonal 
information based on endogenous TCRab chain sequences), and in the comparison of CD4 



 
 

 

5 
 

 

 

memory development with and without anti-malaria treatment. The finding that anti-
malaria treatment increases the functionality (increased % IFNg producers & reduced 
expression of exhaustion-associated genes) of the albeit reduced numbers of CD4 memory 
cells, and that it reduces their average state of exhaustion is interesting and novel. 
 
The datasets generate many hypotheses, some of them consistent with previous studies, 
others new, but only few of them are assessed experimentally. 
 
 
Specific points: 
 
Due to the large variability in T cell subset definitions across labs, and in line with what 
has been agreed upon during the T cell nomenclature workshop at the recent T cell 
memory Keystone conference in Banff, please provide a section in the materials and 
methods that states how you throughout your manuscript define the various T cell subsets 
that you mention. This should include ‘effector’, ‘memory’, ‘Tcm’, ‘Tem’, ‘Tfh’, ‘Th1’, ‘Tr1’ 
etc. As an example, the sentence starting on row 310 is difficult to interpret since it is not 
very clear how the authors define ‘effector’ and ‘memory’ here. 
 
The authors conclude that there are no detectable CD4 Tcm precursors at the peak of 
experimental malaria infection, and that therefore Tcm precursors are not essential for 
CD4 memory development. I do not think the presented data fully support this conclusion. 
In fact I interpret their data with regards to CCR7/CD62L quite differently, which leads me 
to a hypothesis that I find much more exciting than what the authors conclude. The 
authors show that none of their clusters (figure 2) is enriched for genes from a published 
expression signature (Ciucci et al). However, there are plenty of cells within each of the 
clusters that express genes from this signature. To me this shows that Tcm precursors 
may be formed in all of these clusters, i.e. irrespective of whether the CD4 is biased 
towards Th1 or Tfh. Originally, Tcm were defined in humans based on the expression of 
CCR7 that allows the cells to enter LNs through HEV (i.e. a migratory property). It seems 
quite plausible to me that Th1 and Tfh cells can have the possibility to either exist in a 
CCR7+ state that allows LN entry through HEV, and in a CCR7- state that does not allow 
that, and the presented expression data are in line with that. In fact, I would find this a 
quite interesting finding. Furthermore, such an observation that LN-homing cells exist 
among both Th1 and Tfh is not in contradiction with their data that support a linear 
relationship of naïve to Th1/Tfh effector to memory. Some of the Th1 and some of the Tfh 
effectors may have LN-homing properties through HEV, and then may continue to live as 
memory cells that still retain their Th1/Tf1 bias. By no means does HEV/LN homing 
potential (often designated as Tcm) need to be a mutually exclusive property to any of the 
other CD4 properties that have gotten subset names like Th1 and Tfh. The notion that a 
cell can only belong to one ‘subset’ is in my opinion a too dogmatic view on T cell subsets, 
where it is often forgotten how these subset names originally came to be. The Tcm 
denomination originally just referred to the property to home to LN through HEV and can 
therefore absolutely co-exist with the property of a cell to help B cells (Tfh) or not, or to 
be good IFNg producers (Th1). 
Since it is possible that the published Tcm precursor signature contains genes that are 
biased towards a viral infection, it would be informative to see how the expression 
patterns of Ccr7 and Sell (both are required for HEV entry) relate to the identified clusters. 
Are these individual genes also uniformly divided over all clusters, or somewhat more 
skewed to the one or the other? These data are only provided much later in S7A, and 
‘buried away’ in the supplemental materials with barely a description of expression 
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patterns and a weak conclusion ‘while … Tfh and Ccr7+ Tcm might emerge within the 
same Tfh pathway, the GPfates model had insufficient power to differentiate between 
them’. I think their data are much more interesting than that! To me their data suggest 
that cells with capacity to home to LN through HEV are selectively present among cells 
with Tfh phenotype, and not among Th1. While Sell is detected in both Th1 and Tfh, Ccr7 
is only detected in Tfh, and since co-expression of both molecules is required for HEV 
passage, only the Tfh cells contain at least a fraction that can also follow this migratory 
path. Given the high drop-out rate inscRNAseq data, the the co-expression of Sell and 
Ccr7 on RNA level in ˜10% of the cells is quite notable. I would encourage the authors to 
rethink their interpretation of the CCR7 data and further experimentally explore the 
hypothesis that only Tfh but not Th1 memory cells have the capacity to home through 
LN’s via HEVs. This could for example be done by adoptive transfer short-term homing 
experiments in the presence or absence of MEL-14. If such experimental data would 
confirm that only Tfh but not Th1 memory cells have HEV/LN homing capacity, that would 
substantially add to the novelty and relevance of this study. 
 
The authors present flow cytometry data with a CCR7 antibody. Since they only see 
detectable staining on naïve T cells, they conclude that the antigen-experienced cells at 
day 7 do not contain Tcm cells. Unfortunately, the currently commercially available 
antibodies to CCR7 are quite famous for being of so poor quality that they can only ever 
positively stain naïve T cells, which express much much higher levels of CCR7 than Tcm. 
Therefore, undetectable staining of antigen-experienced murine T cells cannot be 
considered evidence of absence of CCR7 expression, unless there is a positive control of 
antigen-experienced (not naïve) murine T cells that do show CCR7-staining. 
 
Id2 is identified as a transcription factor associated with late pseudotime irrespective of 
Th1/Tfh state and therefore interpreted as being ‘associated with memory onset’. How 
then do the authors interpret their flow cytometry data showing that Id2 levels are highest 
on day 7, the peak of the effector response, so much earlier than the onset of memory, 
and that during memory (d28), the expression levels are lower again (Fig 4E)? To me the 
flow data do not support the conclusion that Id2 expression is associated/correlated with 
memory onset. What might also help is a clear description of how the authors define 
‘memory onset’. Similarly, cMaf (Fig 4F) is expressed at higher levels at day 7 than 28 – 
to me this does not argue for a ‘role for cMaf in CD4 memory in malaria’. In relation to 
this, in Figure 4E the gates are very different for day 7 than all other days, which means 
that comparing the resulting cell frequencies between day 7 and the other days is 
somewhat misleading. Given that these transcription factors do not identify clear + and – 
populations, but rather present a shift in mean expression levels, I would find it more 
appropriate to evaluate the shifts in Id2, TCF1 and cMaf expression (4E+F) by (geo)MFI, 
rather than by % positives. The same applies to Fig 5G. 
 
S2E+F: How do the authors interpret their finding that activation of naïve T cells leads to 
a lower % of KI67+ cells in the presence of IAT than saline. Does IAT reduce responses of 
naïve T cells? Is that a desirable effect of the drug? 
 
The clonal analysis based on endogenous TCRab sequences is a beautiful system, but also 
comes with caveats. The authors mention that ‘as expected, family members did not cross 
timepoints or conditions (data not shown)’. I believe this is a very crucial control if one 
wants to conclude on clonal overlap between fates. Therefore, I would pledge for the data 
of this control to be shown. 
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Since the chances that a single family has detectable members in both the Th1 and Tfh 
fate is higher when the number of detected families is higher, I would like to see whether 
the authors’ conclusion with regards to Fig 5D holds true if only families are depicted that 
have an equal number of detected members. So, for example when only those families are 
plotted that have two detected members (and only those that have 3 members – if these 
are enough families to assess). 
 
To address whether ‘Th1 or Tfh effectors surviving contraction remained on their apparent 
Th1 or Tfh developmental trajectories with no lineage plasticity’, the authors track the fate 
of adoptively transferred d7 sorted Tfh and Th1. The subsets are transferred into mice 
receiving IAT, and not into mice receiving saline, because, as the authors state, in the IAT 
group ‘apparent developmental trajectories [inferred from scRNAseq data] were better 
preserved over time’. Exactly for that reason, I think it is crucial to transfer the subsets 
(additionally) into the saline group recipients, to avoid any potential selection bias. The 
cells transferred into the IAT treated mice partially retained their respective Th1/Tfh 
phenotype, but is this just because they were exposed to IAT? Or does this also happen in 
the ‘natural’ untreated setting? The scRNAseq data in the saline group show more 
convergence of Tfh/Th1 RNA profiles towards each other at later pseudotime. Is this 
indicative of fate plasticity in the absence of IAT? Does IAT limit plasticity? This can be 
addressed by adoptively transferring the cells into mice that will not be treated with IAT vs 
those that will be treated. I think such an experiment would strengthen the manuscript 
substantially. 
 
How do the authors explain the loss of CXCR5 expression on most of the sorted CXCR5+ 
cells after transfer? Did most of the transferred Tfh convert into an undefinable state, 
while only a minority (those that retained CXCR5) remained faithful to their Tfh fate? In 
that regard, the IFNg production is quite variable in the CXCR5+ transfer group. Can this 
be explained by analyzing a mixture of ‘true’ Tfh that kept their Tfh fate, mixed with some 
undefined other CD4 state? How is IFNg production if the CXCR5+ transfer group is 
stratified into those cells that kept their CXCR5 expression and those that lost it? 
 
In 6F, please show the gate that defines whether a cell is considered Tigit+ or – 
 
6C: What is cluster 8? Please comment 
6E/G: For completeness I would like to see the scores for all clusters, and the expression 
patterns (like in 6D) of the individual genes making up the scores, in particular if the 
scores are just made up of a few genes (like Tcm) 
 
Row 419: ‘IAT had significantly improved the quality of …memory responses….by boosting 
Tcm and CG Tfh responses’. Why is it better for the quality of the response to boost Tcm / 
CG Tfh responses? In order to make the strong point that IAT improves the quality of the 
memory response, a functional measurement of quality would be warranted. Are mice 
better protected from a secondary malaria infection if they were treated with IAT vs saline 
after the primary infection? 
 
Patterns of transcriptional and epigenetic changes from naïve to effector to memory states 
are quite well described for CD8 T cells (e.g by groups of Ben Youngblood, Ananda 
Goldrath, Rafi Ahmed). These studies also found that numerous epigenetic changes that 
take place after T cell priming are retained from effector to memory phase. I would find it 
appropriate to discuss these. 
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The authors suggest that anti-malarial drug treatment of humans in endemic regions 
might serve to support the generation of parasite-specific CD4 memory. Their experiments 
investigated the effect of anti-malarial drug treatment after primary infection. In endemic 
regions humans are usually infected for the first time at an early age and will be infected 
much more often during the course of their life. Therefore, for endemic regions it is much 
more relevant to know whether anti-malarial treatment affects memory generation after 
repeated malaria exposures, or only after the first exposure. This could be experimentally 
addressed by evaluating the memory T cells generated after repeated malaria exposures, 
with IAT administered after a secondary response. 
 
When discussing their finding that singe naïve CD4 can give rise to both Tfh and Th1 fates, 
but not necessarily always produce both fates, I would find it appropriate to discuss that 
an earlier study has come to the same conclusion in another infection model (Marc Jenkins 
lab, Tubo et al). 
 
When discussing TCF-1 expression in the Tfh lineage, it would be relevant to discuss 
parallels to CD8 T cells, since their model of persistent malaria infection results in a 
certain degree of T cell exhaustion, and since TCF-1 plays a crucial role in CD8 
differentiation in the context of persistent viral infections (e.g. LCMV clone 13) which also 
leads to exhaustion (e.g. groups of John Wherry, Dietmar Zehn, Rafi Ahmed) 
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Decision Letter, first revision: 
Subject: Decision on Nature Immunology submission NI-RS29275A 

Message: Dear Dr Haque, 
 
Thank you for your response to the reviewers' comments on your manuscript 
"Transcriptome Dynamics of CD4<sup>+</sup> T cells during Malaria Maps Progressive 
Transition from Effector to Memory.". We are happy to inform you that if you revise your 
manuscript appropriately in response to the referees' comments and our editorial 
requirements your manuscript should be publishable in Nature Immunology. 
 
Please revise your manuscript according with the reviewers' comments and as outlined in 
your letter. At resubmission, please include a point-by-point response to the referees' 
comments, noting the pages and lines where the changes can be found in the revision. 
Please highlight the changes in the revised manuscript as well. 
 
We are trying to improve the quality and transparency of methods and statistics reporting 
in our papers (please see our editorial in the May 2013 issue). Please update the Life 
Sciences Reporting Summary, and supplements if applicable, with any information 
relevant to any new experiments and upload it (as a Related Manuscript File) along with 
the files for your revision. If nothing in the checklist has changed, please upload the 
current version again. 
 
TRANSPARENT PEER REVIEW 
Nature Immunology offers a transparent peer review option for new original research 
manuscripts submitted from 1st December 2019. We encourage increased transparency in 
peer review by publishing the reviewer comments, author rebuttal letters and editorial 
decision letters if the authors agree. Such peer review material is made available as a 
supplementary peer review file. <b>Please state in the cover letter ‘I wish to participate in 
transparent peer review’ if you want to opt in, or ‘I do not wish to participate in 
transparent peer review’ if you don’t.</b> Failure to state your preference will result in 
delays in accepting your manuscript for publication. 
Please note: we allow redactions to authors’ rebuttal and reviewer comments in the 
interest of confidentiality. If you are concerned about the release of confidential data, 
please let us know specifically what information you would like to have removed. Please 
note that we cannot incorporate redactions for any other reasons. Reviewer names will be 
published in the peer review files if the reviewer signed the comments to authors, or if 
reviewers explicitly agree to release their name. For more information, please refer to our 
<a href="https://www.nature.com/documents/nr-transparent-peer-review.pdf" 
target="new">FAQ page</a>. 
 
ORCID 
 
Nature Immunology is committed to improving transparency in authorship. As part of our 
efforts in this direction, we are now requesting that all authors identified as ‘corresponding 
author’ on published papers create and link their Open Researcher and Contributor 
Identifier (ORCID) with their account on the Manuscript Tracking System (MTS), prior to 
acceptance. ORCID helps the scientific community achieve unambiguous attribution of all 
scholarly contributions. For more information please visit <a 
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href="http://www.springernature.com/orcid">www.springernature.com/orcid</a>. 
 
Before resubmitting the final version of the manuscript, if you are listed as a 
corresponding author on the manuscript, please follow the steps below to link your 
account on our MTS with your ORCID. If you don’t have an ORCID yet, you will be able to 
create one in minutes. If you are not listed as a corresponding author, please ensure that 
the corresponding author(s) comply. 
 
1. From the home page of the <a href="https://mts-ni.nature.com/cgi-
bin/main.plex">MTS</a> click on ‘<b>Modify my Springer Nature account</b>’ under 
‘<b>General tasks</b>’. 
2. In the ‘<b>Personal profile</b>’ tab, click on ‘<b>ORCID Create/link an Open 
Researcher Contributor ID(ORCID)</b>’. This will re-direct you to the ORCID website. 
3a. If you already have an ORCID account, enter your ORCID email and password and 
click on ‘<b>Authorize</b>’ to link your ORCID with your account on the MTS. 
3b. If you don’t yet have an ORCID, you can easily create one by providing the required 
information and then click on ‘<b>Authorize</b>’. This will link your newly created 
ORCID with your account on the MTS. 
 
<b>IMPORTANT:</b> All authors identified as ‘corresponding authors’ on the manuscript 
must follow these instructions. Non-corresponding authors do not have to link their 
ORCIDs, but please note that it will not be possible to add/modify ORCIDs at proof. Thus, 
if they wish to have their ORCID added to the paper, they must also follow the above 
procedure prior to acceptance. 
 
To support ORCID's aims, we only allow a single ORCID identifier to be attached to one 
account. If you have any issues attaching an ORCID identifier to your Manuscript Tracking 
System account, please contact the <a 
href="http://platformsupport.nature.com/">Platform Support Helpdesk</a>. 
 
We hope that you will support this initiative and supply the required information. Should 
you have any query or comments, please do not hesitate to contact me. 
 
When you are ready to submit your revised manuscript, please use the URL below to 
submit the revised version: [REDACTED] 
 
 
We hope to receive your revised manuscript in 10 days, by 4th Aug 2020. Please let us 
know if circumstances will delay submission beyond this time. If you have any questions 
please do not hesitate to contact me. 
 
Sincerely, 
 
Zoltan Fehervari, Ph.D. 
Senior Editor 
Nature Immunology 
 
The Macmillan Building 
4 Crinan Street 
Tel: 212-726-9207 
Fax: 212-696-9752 



 
 

 

33 
 

 

 

z.fehervari@nature.com 
 
Reviewer #2 (Remarks to the Author): 
 
The revised version of the manuscript is much improved over the previous version, with 
provision of additional experiments, computational analyses and appropriate discussions 
and references. I believe the huge amount of sequencing data from multiple timepoints 
plus the GUI to explore the data are a valuable resource to the community that functions 
as a valuable hypothesis generator. 
Most of my previous concerns have been adequately addressed. Two points however still 
remain, and a third one has come up in relation to the newly presented data. 
 
1) 
My previous point still holds, that the presented data do not support the conclusion that 
the transcription factors Id2 and cMaf are associated with memory. The authors model 
based on the transcriptional data identifies Id2 and cMaf as a transcription factors 
associated with late pseudotime irrespective of Th1/Tfh state. This hypothesis is however 
not supported by the presented protein data on these two transcription factors. In the 
earlier version of the manuscript, the authors presented flow cytometry data for naïve, d7 
(effector) and d28 (memory) cells, showing that both transcription factors are expressed 
in both effector and memory cells, and in fact even at higher levels in the effector cells 
than the memory cells. This shows that expression of both transcription factors is 
associated with antigen-experienced cells (i.e. both effector and memory cells), and not 
just with memory cells. In the current version of the manuscript the authors chose to not 
show the d7 data, but still draw the same conclusion. 
‘suggesting a possible role for this transcription factor in CD4+ T cell memory in malaria’, 
‘our transcriptomic model correctly predicted the expression and distribution of several 
memory-associated transcription factors’, ‘We also defined a small subset of genes 
associated with memory onset in both lineages, including the transcription factors Id2 and 
Maf…’ 
 
In order to judge whether molecules are associated with memory, it is however crucial to 
not just memory and naïve cells, but also effector cells, since indeed when expression 
occurs in both effector and memory phases, the molecule cannot be considered associated 
with memory alone, but with all antigen experienced cells. I suggest that the authors 1) 
either clearly state that although their computational model predicts that Id2 and cMaf are 
associated with memory (irrespective of Th1/Tfh), the protein data do not validate these 
findings and instead show that both are associated with both effector and memory cells 
(and also show the now omitted d7 data), or 2) that the authors refrain from discussing 
these two molecules and instead focus the analysis & validation on the comparison of the 
Th1 vs Tfh comparison at the memory timepoint, and the saline vs IAT condition at the 
memory timepoint, which are highly valuable comparisons. 
 
2) 
I am still concerned about the CCR7 stain presented in 1d and 2e. As I mentioned in my 
previous comment on this, the currently commercially available antibodies (including the 
one the authors used) are quite famous for not being able to give a very good resolution. 
A separation between naïve T cells (which express relatively high levels of CCR7) and 
CCR7- cells already requires adjustments to standard staining protocols, where staining 
time and/or temperature are significantly increased to see a separation. The manufacturer 
of the antibody the authors used demonstrates this quite nicely in their product data sheet 
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supplement: 
 
See: https://www.biolegend.com/en-us/products/pe-anti-mouse-cd197-ccr7-antibody-
2799 
‘Staining with clone 4B12 is recommended at 37°C (see supplemental data of PE staining 
at differing temperatures)’ with staining times of 15-20 min according to Biologend. I 
cannot insert the pdf here - click on '(see supplemental data of PE staining at differing 
temperatures)' to download the FACS data. 
 
Also papers that have examined CCR7 CD4 T cells responding to infections and managed 
to see an OK separation between CCR7- and CCR7 high naïve T cells only managed to see 
this level of CCR7 resolution after staining for e.g. 1h at room temperature (e.g ref 9 of 
manuscript). That these published data come from a different infection model cannot 
explain the difference in CCR7 level detection between CCR7- and CCR7 high naïve T cells. 
In this context, and given that the authors report to have performed stainings at 4C and 
for just 20min, the extremely good resolution/separation of CCR7+ vs CCR7- cells AMONG 
memory T cells in Figure 1d seems to me too good to be true. How do the authors explain 
the extreme discrepancy in CCR7 staining resolution between their data and other 
published data with the same antibody, and data from the manufacturer of their antibody? 
Is there any chance that for example compensation is not optimal? 
 
In relation to this, the authors’ CCR7 stain presented in S8d has not such a good 
resolution as in 1d, while both experiments show CCR7 staining on d28 transferred CD4 T 
cells in spleen after IAT. How do the authors explain this difference? In the S8d 
experiment it would be helpful to add the CCR7 staining level of the endogenous cells, 
which includes both effector and naïve cells with the highest CCR7 levels and thereby 
provide a good range of the detectable staining intensities. 
 
3) 
In the new figure S8d the authors compare CCR7 expression on memory cells between 
spleen and LN. However, the cutoff for what is considered + vs – in both organs is not 
placed at the same CCR7 level. Cells with lower CCR7 level are scored as + in the LN than 
spleen, which will contribute to having a higher % of CCR7+ cells in LN than spleen in the 
graph to the right. 
The peak of the isotype control seems at the same spot in both organs, so the control is 
fine and the same cutoff for CCR7+ vs – needs to be applied. It seems that the cutoff was 
placed at the right end of the isotype distribution in both organs, which is misleading 
because more cells make up the isotype peak in the spleen than LN – this of course makes 
the distribution wider and should therefore not used to define a cutoff. 
 
 
Additional minor points 
 
1) In the new figure S7c it visually seems that the difference between the reference and 
transfer groups is lager with IAT than saline, nevertheless the * suggest the opposite. Is 
the visual impression misleading, or is there are chance the * have been accidentally 
swapped? 
2) According to the methods section, ‘To assess cytokine and transcription factor 
expression, cells were incubated with brefeldin-A (10 mg/ml) with or without ionomycin 
(500 ng/ml) and PMA…’. Is this a typo? Or were transcription factors indeed assessed after 
stimulation with PMA/ionomycin? If so, this would be quite unconventional and should 
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therefore be explicitly mentioned in the text, since it would significantly influence the 
interpretation of the transcription factor data – the stimulation itself may have influenced 
the expression of the transcription factor and might therefore not at all represent the state 
of the cells at isolation from the tissue. 

 
  
 

Author Rebuttal, first revision: 
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Decision Letter, second revision:   
Subject: Nature Immunology - NI-RS29275B pre-edit 

Message: Our ref: NI-RS29275B 
 
12th Aug 2020 
 
Dear Dr. Haque, 
 
Thank you for your patience as we’ve prepared the guidelines for final submission of your 
Nature Immunology manuscript, "Transcriptome Dynamics of CD4<sup>+</sup> T cells 
during Malaria Maps Progressive Transition from Effector to Memory." (NI-RS29275B). 
Please follow the instructions provided here and in the attached files, as the formal 
acceptance of your manuscript will be delayed if these issues are not addressed. 
 
When you upload your final materials, please include a point-by-point response to the 
points below. We won’t be able to proceed further without this detailed response. 
 
 
General formatting: 
1. Our standard word limit is 4500 words for the Introduction, Results and Discussion. 
Your current manuscript greatly exceeds this (nearly double!). We can go to 5000 words 
at an absolute push. 
 
2. Please include a separate “Data availability” subsection at the end of your Online 
Methods. This section should inform our readers about the availability of the data used to 
support the conclusions of your study and should include references to source data, 
accession codes to public repositories, URLs to data repository entries, dataset DOIs, and 
any other statement about data availability. We strongly encourage submission of source 
data (see below) for all your figures. At a minimum, you should include the following 
statement: “The data that support the findings of this study are available from the 
corresponding author upon request”, mentioning any restrictions on availability. If DOIs 
are provided, these should be included in the Reference list (authors, title, publisher 
(repository name), identifier, year). For more guidance on how to write this section please 
see: http://www.nature.com/authors/policies/data/data-availability-statements-data-
citations.pdf. 
 
3. The title should provide a clear and compelling summary of the main findings in fewer 
than 100 characters including spaces and without punctuation. 
 
4. Your abstract must be fewer than 150 words and should not include citations. 
 
5. As a guideline, Articles allow up to 50 references in the main text. An additional 20 
references can be included in the Online Methods. Only papers that have been published 
or accepted by a named publication or recognized preprint server should be in the 
numbered list. Published conference abstracts, numbered patents and research data sets 
that have been assigned a digital object identifier may be included in the reference list. 
 
6. Unpublished meeting abstracts, personal communications and manuscripts under 
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consideration (and not formally accepted) may be cited only internally within the text and 
should not be added to the reference list. Please provide names of all authors of 
unpublished data. If you cite personal communications or unpublished data of any 
individuals who are not authors of your manuscript, you must supply copies of written 
permission from the primary investigator of each group cited. Permission in the form of an 
email will suit this purpose. 
 
7. All references must be cited in numerical order. Place Methods-only references after the 
Methods section and continue the numbering of the main reference list (i.e., do not start 
at 1). 
 
8. Equations and symbols that will be set apart from the text must be in an editable 
format. Do not use embedded images for equations or symbols. 
 
9. Genes must be clearly distinguished from gene products (e.g., “gene Abc encodes a 
kinase,” not “gene Abc is a kinase”). For genes, provide database-approved official 
symbols (e.g., NCBI Gene, http://www.ncbi.nlm.nih.gov/gene) for the relevant species the 
first time each is mentioned; gene aliases may be used thereafter. Italicize gene symbols 
and functionally defined locus symbols; do not use italics for proteins, noncoding gene 
products and spelled-out gene names. 
 
Figures and Tables: 
10. All figures and tables, including Extended Data, must be cited in the text in numerical 
order. 
 
11. Figure legends should be concise. Begin with a brief title and then describe what is 
presented in the figure and detail all relevant statistical information, avoiding 
inappropriate methodological detail. 
 
12. All relevant figures must have scale bars (rather than numerical descriptions of 
magnification). 
 
13. All relevant figures must have defined error bars. 
 
14. Graph axes should start at zero and not be altered in scale to exaggerate effects. A 
‘broken’ graph can be used if absolutely necessary due to sizing constraints, but the break 
must be visually evident and should not impinge on any data points. 
 
15. All bar graphs should be converted to a dot-plot format or to a box-and-whisker 
format to show data distribution. All box-plot elements (center line, limits, whiskers, 
points) should be defined. 
 
16. When submitting the revised version of your manuscript, please pay close attention to 
our href="https://www.nature.com/nature-research/editorial-policies/image-
integrity">Digital Image Integrity Guidelines.</a> and to the following points below: 
 
-- that unprocessed scans are clearly labelled and match the gels and western blots 
presented in figures. 
-- that control panels for gels and western blots are appropriately described as loading on 
sample processing controls 
-- all images in the paper are checked for duplication of panels and for splicing of gel 
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lanes. 
 
Finally, please ensure that you retain unprocessed data and metadata files after 
publication, ideally archiving data in perpetuity, as these may be requested during the 
peer review and production process or after publication if any issues arise. 
 
 
Statistics and Reproducibility: 
 
17. The Methods must include a statistics section where you describe the statistical tests 
used. For all statistics (including error bars), provide the EXACT n values used to calculate 
the statistics (reporting individual values rather than a range if n varied among 
experiments) AND define type of replicates (e.g., cell cultures, technical replicates). Please 
avoid use of the ambiguous term “biological replicates”; instead state what constituted the 
replicates (e.g., cell cultures, independent experiments, etc.). For all representative 
results, indicate number of times experiments were repeated, number of images collected, 
etc. Indicate statistical tests used, whether the test was one- or two-tailed, exact values 
for both significant and non-significant P values where relevant, F values and degrees of 
freedom for all ANOVAs and t-values and degrees of freedom for t-tests. 
 
18. <b>Reporting Guidelines</b>– Attached you will find an annotated version of the 
Reporting Summary you submitted, along with a Word document indicating revisions that 
need to be made in compliance with our reproducibility requirements. These documents 
detail any changes that will need to be made to the text, and particularly the main and 
supplementary figure legends, including (but not limited to) details regarding sample 
sizes, replication, scale and error bars, and statistics. Please use these documents as a 
guide when preparing your revision and submit an updated Reporting Summary with your 
revised manuscript. The Reporting Summary will be published as supplementary material 
when your manuscript is published. 
 
Please provide an updated version of the Reporting Summary and Editorial Policy Checklist 
with your final files and include the following statement in the Methods section to indicate 
where this information can be found: “Further information on research design is available 
in the Nature Research Reporting Summary linked to this article.” 
 
The Reporting Summary and Editorial Policy Checklist can be found here: 
https://www.nature.com/authors/policies/ReportingSummary.pdf 
https://www.nature.com/documents/nr-editorial-policy-checklist.pdf 
 
Note that these forms are smart “dynamic” PDFs which cannot be opened by most web 
browsers. Download them or right-click and choose “save as” in order to save them to 
your computer desktop and fill them in using Adobe Acrobat. 
 
Supplementary Information: 
All Supplementary Information must be submitted in accordance with the instructions in 
the attached Inventory of Supporting Information, and should fit into one of three 
categories: 
 
25 EXTENDED DATA: Extended Data are an integral part of the paper and only data that 
directly contribute to the main message should be presented. These figures will be 
integrated into the full-text HTML version of your paper and will be appended to the online 
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PDF. There is a limit of 10 Extended Data figures, and each must be referred to in the 
main text. Each Extended Data figure should be of the same quality as the main figures, 
and should be supplied at a size that will allow both the figure and legend to be presented 
on a single legal-sized page. Each figure should be submitted as an individual .jpg, .tif or 
.eps file with a maximum size of 10 MB each. All Extended Data figure legends must be 
provided in the attached Inventory of Accessory Information, not in the figure files 
themselves. 
 
26 SUPPLEMENTARY INFORMATION: Supplementary Information is material that is 
essential background to the study but which is not practical to include in the printed 
version of the paper (for example, video files, large data sets and calculations). Each item 
must be referred to in the main manuscript and detailed in the attached Inventory of 
Accessory Information. Tables containing large data sets should be in Excel format, with 
the table number and title included within the body of the table. All textual information 
and any additional Supplementary Figures (which should be presented with the legends 
directly below each figure) should be provided as a single, combined PDF. Please note that 
we cannot accept resupplies of Supplementary Information after the paper has been 
formally accepted unless there has been a critical scientific error. 
 
All Extended Data must be called you in your manuscript and cited as Extended Data 1, 
Extended Data 2, etc. Additional Supplementary Figures (if permitted) and other items are 
not required to be called out in your manuscript text, but should be numerically 
numbered, starting at one, as Supplementary Figure 1, not SI1, etc. 
 
27 SOURCE DATA: We encourage you to provide source data for your figures whenever 
possible. Full-length, unprocessed gels and blots must be provided as source data for any 
relevant figures, and should be provided as individual PDF files for each figure containing 
all supporting blots and/or gels with the linked figure noted directly in the file. Statistics 
source data should be provided in Excel format, one file for each relevant figure, with the 
linked figure noted directly in the file. For imaging source data, we encourage deposition 
to a relevant repository, such as figshare (https://figshare.com/) or the Image Data 
Resource (https://idr.openmicroscopy.org). 
 
Other 
28 As mentioned in our previous letter, all corresponding authors on a manuscript should 
have an ORCID – please visit your account in our manuscript system to link your ORCID to 
your profile, or to create one if necessary. For more information please see our previous 
letter or visit www.springernature.com/orcid. 
 
29 Nature Research journals <a href="https://www.nature.com/nature-research/editorial-
policies/reporting-standards#protocols" target="new">encourage authors to share their 
step-by-step experimental protocols</a> on a protocol sharing platform of their choice. 
Nature Research's Protocol Exchange is a free-to-use and open resource for protocols; 
protocols deposited in Protocol Exchange are citable and can be linked from the published 
article. More details can found at <a 
href="https://www.nature.com/protocolexchange/about" 
target="new">www.nature.com/protocolexchange/about</a>. 
 
 
30 TRANSPARENT PEER REVIEW 
{$journal_name} offers a transparent peer review option for new original research 
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manuscripts submitted from 1st December 2019. We encourage increased transparency in 
peer review by publishing the reviewer comments, author rebuttal letters and editorial 
decision letters if the authors agree. Such peer review material is made available as a 
supplementary peer review file. <b>Please state in the cover letter ‘I wish to participate in 
transparent peer review’ if you want to opt in, or ‘I do not wish to participate in 
transparent peer review’ if you don’t.</b> Failure to state your preference will result in 
delays in accepting your manuscript for publication. 
 
Please note: we allow redactions to authors’ rebuttal and reviewer comments in the 
interest of confidentiality. If you are concerned about the release of confidential data, 
please let us know specifically what information you would like to have removed. Please 
note that we cannot incorporate redactions for any other reasons. Reviewer names will be 
published in the peer review files if the reviewer signed the comments to authors, or if 
reviewers explicitly agree to release their name. For more information, please refer to our 
<a href="https://www.nature.com/documents/nr-transparent-peer-review.pdf" 
target="new">FAQ page</a>. 
 
 
In addition to addressing these points, please refer to the attached policy and rights 
worksheet, which contains information on how to comply with our legal guidelines for 
publication and describes the files that you will need to upload prior to final acceptance. 
You must initial the relevant portions of this checklist, sign it and return it with your final 
files. I have also attached a formatting guide for you to consult as you prepare the revised 
manuscript. Careful attention to this guide will ensure that the production process for your 
paper is more efficient. 
 
Nature Immunology offers a transparent peer review option for new original research 
manuscripts submitted from 1st December 2019. We encourage increased transparency in 
peer review by publishing the reviewer comments, author rebuttal letters and editorial 
decision letters if the authors agree. Such peer review material is made available as a 
supplementary peer review file. <b>Please state in the cover letter ‘I wish to participate in 
transparent peer review’ if you want to opt in, or ‘I do not wish to participate in 
transparent peer review’ if you don’t.</b> Failure to state your preference will result in 
delays in accepting your manuscript for publication. 
Please note: we allow redactions to authors’ rebuttal and reviewer comments in the 
interest of confidentiality. If you are concerned about the release of confidential data, 
please let us know specifically what information you would like to have removed. Please 
note that we cannot incorporate redactions for any other reasons. Reviewer names will be 
published in the peer review files if the reviewer signed the comments to authors, or if 
reviewers explicitly agree to release their name. For more information, please refer to our 
<a href="https://www.nature.com/documents/nr-transparent-peer-review.pdf" 
target="new">FAQ page</a>. 
 
Please use the following link for uploading these materials: [REDACTED] 
 
We ask that you aim to return your revised paper within 7 days. If you have any further 
questions, please feel free to contact me. 
 
Best regards, 
 
Zoltan Fehervari, Ph.D. 
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Senior Editor 
Nature Immunology 
 
The Macmillan Building 
4 Crinan Street 
Tel: 212-726-9207 
Fax: 212-696-9752 
z.fehervari@nature.com 

 
  
 

Final Decision Letter: 
Subje

ct: Decision on Nature Immunology submission NI-RS29275C 

Messa
ge: 

In reply please quote: NI-RS29275C 
 
Dear Dr. Haque, 
 
I am delighted to accept your manuscript entitled "Transcriptome Dynamics of 
CD4<sup>+</sup> T cells during Malaria Maps Gradual Transit from Effector to Memory." for 
publication in an upcoming issue of Nature Immunology. 
 
The manuscript will now be copy-edited and prepared for the printer. Please check your 
calendar: if you will be unavailable to check the galley for some portion of the next month, 
we need the contact information of whom will be making corrections in your stead. When you 
receive your galleys, please examine them carefully to ensure that we have not inadvertently 
altered the sense of your text. 
 
Acceptance is conditional on the data in the manuscript not being published elsewhere, or 
announced in the print or electronic media, until the embargo/publication date. These 
restrictions are not intended to deter you from presenting your data at academic meetings 
and conferences, but any enquiries from the media about papers not yet scheduled for 
publication should be referred to us. 
 
The Author's Accepted Manuscript (the accepted version of the manuscript as submitted by 
the author) may only be posted 6 months after the paper is published, consistent with our <a 
href="http://www.nature.com/authors/policies/license.html">self-archiving embargo</a>. 
Please note that the Author’s Accepted Manuscript may not be released under a Creative 
Commons license. For Nature Research Terms of Reuse of archived manuscripts please see: 
<a 
href="http://www.nature.com/authors/policies/license.html#terms">http://www.nature.com
/authors/policies/license.html#terms</a> 
If you have posted a preprint on any preprint server, please ensure that the preprint details 
are updated with a publication reference, including the DOI and a URL to the published 
version of the article on the journal website. 
 
Once your manuscript is typeset you will receive a link to your electronic proof via email 
within 20 working days, with a request to make any corrections within 48 hours. If you have 
queries at any point during the production process then please contact the production team 
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at rjsproduction@springernature.com. Once your paper has been scheduled for online 
publication, the Nature press office will be in touch to confirm the details. 
 
Your paper will be published online soon after we receive your corrections and will appear in 
print in the next available issue. The embargo is set at 16:00 London time (GMT)/11:00 am 
US Eastern time (EST) on the Monday of publication. Now is the time to inform your Public 
Relations or Press Office about your paper, as they might be interested in promoting its 
publication. This will allow them time to prepare an accurate and satisfactory press release. 
Include your manuscript tracking number (NI-RS29275C) and the name of the journal, which 
they will need when they contact our office. 
 
About one week before your paper is published online, we shall be distributing a press release 
to news organizations worldwide, which may very well include details of your work. We are 
happy for your institution or funding agency to prepare its own press release, but it must 
mention the embargo date and Nature Immunology. Our Press Office will contact you closer 
to the time of publication, but if you or your Press Office have any enquiries in the meantime, 
please contact press@nature.com. 
 
If your paper includes color figures, please be aware that in order to help cover some of the 
additional cost of four-color reproduction, Nature Research charges our authors a fee for the 
printing of their color figures. Please contact our offices for exact pricing and details. 
 
 
Also, if you have any spectacular or outstanding figures or graphics associated with your 
manuscript - though not necessarily included with your submission - we'd be delighted to 
consider them as candidates for our cover. Simply send an electronic version (accompanied 
by a hard copy) to us with a possible cover caption enclosed. 
 
To assist our authors in disseminating their research to the broader community, our SharedIt 
initiative provides you with a unique shareable link that will allow anyone (with or without a 
subscription) to read the published article. Recipients of the link with a subscription will also 
be able to download and print the PDF. 
 
As soon as your article is published, you will receive an automated email with your shareable 
link. 
 
You can now use a single sign-on for all your accounts, view the status of all your manuscript 
submissions and reviews, access usage statistics for your published articles and download a 
record of your refereeing activity for the Nature journals. 
 
If you have not already done so, we strongly recommend that you upload the step-by-step 
protocols used in this manuscript to the Protocol Exchange. Protocol Exchange is an open 
online resource that allows researchers to share their detailed experimental know-how. All 
uploaded protocols are made freely available, assigned DOIs for ease of citation and fully 
searchable through nature.com. Protocols can be linked to any publications in which they are 
used and will be linked to from your article. You can also establish a dedicated page to collect 
all your lab Protocols. By uploading your Protocols to Protocol Exchange, you are enabling 
researchers to more readily reproduce or adapt the methodology you use, as well as 
increasing the visibility of your protocols and papers. Upload your Protocols at 
www.nature.com/protocolexchange/. Further information can be found at 
www.nature.com/protocolexchange/about . 
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Please note that we encourage the authors to self-archive their manuscript (the accepted 
version before copy editing) in their institutional repository, and in their funders' archives, six 
months after publication. Nature Research recognizes the efforts of funding bodies to increase 
access of the research they fund, and strongly encourages authors to participate in such 
efforts. For information about our editorial policy, including license agreement and author 
copyright, please visit www.nature.com/ni/about/ed_policies/index.html 
 
An online order form for reprints of your paper is available at <a 
href="https://www.nature.com/reprints/author-
reprints.html">https://www.nature.com/reprints/author-reprints.html</a>. Please let your 
coauthors and your institutions' public affairs office know that they are also welcome to order 
reprints by this method. 
 
Sincerely, 
 
 
Zoltan Fehervari, Ph.D. 
Senior Editor 
Nature Immunology 
 
The Macmillan Building 
4 Crinan Street 
Tel: 212-726-9207 
Fax: 212-696-9752 
z.fehervari@nature.com 

 


