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October 13,                       20211st Editorial Decision

October 13, 2021 

Re: Life Science Alliance manuscript #LSA-2021-01225-T 

Dr. Sam Li 
San Francisco, Univ. of California at 
HHMI, Dept. of Biochemistry 
Univ. California San Francisco 
600, 16th Street 
San Francisco, California 94158 

Dear Dr. Li, 

Thank you for submitting your manuscript entitled "Electron Cryo-Tomography Structure of Axonemal Doublet Microtubule from
Tetrahymena thermophila" to Life Science Alliance. The manuscript was assessed by expert reviewers, whose comments are
appended to this letter. As you will note from the reviewers' comments below, both reviewers are quite positive about the study
and feels that 
the paper is technically sound and a good advancement of the structural study in the cilia/flagella field.They both requests few
minor revisions of text and figures. We, thus, encourage you to submit a revised version of the manuscript back to LSA that
responds to all of the reviewers' points. 

To upload the revised version of your manuscript, please log in to your account: https://lsa.msubmit.net/cgi-bin/main.plex 

You will be guided to complete the submission of your revised manuscript and to fill in all necessary information. Please get in
touch in case you do not know or remember your login name. 

While you are revising your manuscript, please also attend to the below editorial points to help expedite the publication of your
manuscript. Please direct any editorial questions to the journal office. 

The typical timeframe for revisions is three months. Please note that papers are generally considered through only one revision
cycle, so strong support from the referees on the revised version is needed for acceptance. 

When submitting the revision, please include a letter addressing the reviewers' comments point by point. 

We hope that the comments below will prove constructive as your work progresses. 

Thank you for this interesting contribution to Life Science Alliance. We are looking forward to receiving your revised manuscript. 

Sincerely, 

Novella Guidi, PhD 
Scientific Editor 
Life Science Alliance 

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

A. THESE ITEMS ARE REQUIRED FOR REVISIONS

-- A letter addressing the reviewers' comments point by point. 

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

-- High-resolution figure, supplementary figure and video files uploaded as individual files: See our detailed guidelines for
preparing your production-ready images, https://www.life-science-alliance.org/authors 

-- Summary blurb (enter in submission system): A short text summarizing in a single sentence the study (max. 200 characters
including spaces). This text is used in conjunction with the titles of papers, hence should be informative and complementary to
the title and running title. It should describe the context and significance of the findings for a general readership; it should be
written in the present tense and refer to the work in the third person. Author names should not be mentioned. 

-- By submitting a revision, you attest that you are aware of our payment policies found here: https://www.life-science-



alliance.org/copyright-license-fee

B. MANUSCRIPT ORGANIZATION AND FORMATTING:

Full guidelines are available on our Instructions for Authors page, https://www.life-science-alliance.org/authors 

We encourage our authors to provide original source data, particularly uncropped/-processed electrophoretic blots and
spreadsheets for the main figures of the manuscript. If you would like to add source data, we would welcome one PDF/Excel-file
per figure for this information. These files will be linked online as supplementary "Source Data" files. 

***IMPORTANT: It is Life Science Alliance policy that if requested, original data images must be made available. Failure to
provide original images upon request will result in unavoidable delays in publication. Please ensure that you have access to all
original microscopy and blot data images before submitting your revision.*** 

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

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

Microtubule inner proteins (MIPs) of cilia were identified first in 2006. Recent advances has allowed single particle cryo-EM
doublet microtubules to achieve higher resolution and identification of many MIP in the green alga, Chlamydomonas, and in the
ciliate, Tetrahymena. 
This manuscript uses cryo electron tomography to examine MIPs in two mutant strains in Tetrahymena and to compare
structures in Tetrahymena to MIPs from Chlamydomonas. 

They confirm results from other labs that the MIPs are highly interconnected and a loss of function mutant in Fap115 causes
extensive damage but not complete. They find conservation between Tetrahymena and Chlamydomonas as well as differences. 

Comments 
The result that the MIPs are different between Tetrahymena and Chlamydomonas is interesting but they authors should provide
information that the genes for these MIPs are absent. This should include FAP182, FAP129, FAP85, FAP21, FAP68, FAP143,
FAP95, FAP166, FAP273, and FAP363. 
For example, FAP182 is a very divergent protein but the structures (by AlphaFold) from human to Chlamydomonas are very
similar. Another interesting example is the inner junction proteins of the basal body body. WDR90 appears to be a "fusion" of two
different proteins in the ciliary axoneme. For their large unknown complex, did they examine this by similarity of
sequence/structure? 

The other unique finding is the phenotype of the knockout of FAP115. The heterogeneity of the phenotype is interesting and
should be mentioned in the summary as it is one of the novel findings. 

Minor comments 

Page 8. The authors say that K40 is a potential site for post-translational modification. Do they think that Tetrahymena has a
different lysine that is modified? LeDizet and Piperno in 1987 sequenced alpha tubulin and showed that K40 in Chlamydomonas
is acetylated. 

The nomenclature used is not consistent. Most Tetrahymena proteins are Fap115, but there are exception. PACRG is all upper
case on page 6 and RIB43a-S and RIB43a-L is all upper case on page 16 and then lower case. 

Genes should be italics. On page 9, the RIB72 null mutations should be rib72 null mutations. At least it should be italics and
maybe not lower case Not being able to find nomenclature rules for Tetrahymena, are mutant alleles lower case? On the same
the FAP115 knockout mutation is upper case. Page 11. FAP115 knockout should be in italics as it is the gene. 

When the human protein EFHC1 is mentioned, the correct naming is used. The authors should use the correct naming for
Chlamydomonas genes. All proteins are upper case and Roman. 

The term molecular staple was used in Ma et al., 2019 for different proteins. I think the use is confusing for the field to have
other proteins called molecular staples. 

The Nicastro lab showed convincingly that the dynein regulatory complex is part of the nexin link and thus the name has
become the N-DRC and not just the DRC. 

The spectrum of diseases of motile cilia should include infertility. (page 3) 

The term partition breaks with tradition. Dick Linck who studied the shared wall called it the ribbon (Ikeda et al., 2003). Ribbon



should be mentioned.
Page 6: I think there is a word missing/misused in this sentence. ... we initially focused on the DMT with a 16 nm repeat. I think
they mean the MIPs with a 16 nm repeat. 

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

This paper describes the ~10 Å resolution structures of the doublet microtubule of Tetrahymena cilia (abbreviated as T-DMT),
which were obtained by subtomographic averaging of cryo-electron tomographs. A wild type structure of T-DMT was resolved at
4-5 Å resolution using cryo-EM and single particle analysis (Ichikawa et al., 2017, 2019). Because T-DMT by Ichikawa et al are
treated with sonication and/or sarkosyl, some of the components can be lost during the disintegration of axoneme into DMTs.
Therefore, it can be closer to the naitive structure, although the resolution of T-DMT in this paper is lower than previous ones.
For example, the authors find a new unidentified ~130 kDa MIP (microtubule inner protein) at the inner junction, as shown in
Figure 6. This new MIP is interesting because it connects between the inner junction and the further part of B-tubules.
In addition, the authors analyzed the structure of FAP115KO mutant DMT. The phenotype of this FAP115KO was recently
analyzed and published by the authors' group. Therefore the structural analysis is a good complement for the analysis.
Overall, the paper is technically sound and a good advancement of the structural study in the cilia/flagella field. The reviewer
recommends this paper for publication, with some minor revisions of texts and figures.

Major points: 
(1) Please explain or discuss why the new ~130 kDa MIP at the inner junction was not found (or indicated as minor density) in
the previous publications.
What percentage of the DMT were used to show the new MIP?
(2) Please show the difference between their T-DMT and the ones in the previous publication (probably in the supplementary
figure) and discuss their technical advantages and/or disadvantages.
Minor points:
(1) Figure 4G does not clearly show the colors of dots, because they are too small. In addition, the near and far side dots of
DMT are overlapping. Please consider a better presentation, such as an unfolded form of DMT.
(2) Table 1: "Number of subtomograms" should be "Number of subtomographic particles"

Ichikawa, M. et al. (2017) 'Subnanometre-resolution structure of the doublet microtubule reveals new classes of microtubule-
associated proteins', Nature Communications, 8, p. 15035. doi:10.1038/ncomms15035. 
Ichikawa, M. et al. (2019) 'Tubulin lattice in cilia is in a stressed form regulated by microtubule inner proteins', Proceedings of the
National Academy of Sciences of the United States of America, 116(40), pp. 19930-19938. doi:10.1073/pnas.1911119116. 
Ma, M. et al. (2019) 'Structure of the Decorated Ciliary Doublet Microtubule', Cell, 179(4), pp. 909-922.e12.
doi:10.1016/j.cell.2019.09.030. 



1st Authors' Response to Reviewers November 4, 2021

Re: Life Science Alliance manuscript #LSA-2021-01225-T 

Thank you for submitting your manuscript entitled "Electron Cryo-Tomography Structure of 

Axonemal Doublet Microtubule from Tetrahymena thermophila" to Life Science Alliance. The 

manuscript was assessed by expert reviewers, whose comments are appended to this letter. As 

you will note from the reviewers' comments below, both reviewers are quite positive about the 

study and feels that the paper is technically sound and a good advancement of the structural 

study in the cilia/flagella field. They both requests few minor revisions of text and figures. We, 

thus, encourage you to submit a revised version of the manuscript back to LSA that responds to 

all of the reviewers' points.  

We thank both reviewers for their positive response and their constructive comments. Below, we 

address their comments and concerns, point-by-point. 

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

Microtubule inner proteins (MIPs) of cilia were identified first in 2006. Recent advances has 

allowed single particle cryo-EM doublet microtubules to achieve higher resolution and 

identification of many MIP in the green alga, Chlamydomonas, and in the ciliate, Tetrahymena. 

This manuscript uses cryo electron tomography to examine MIPs in two mutant strains in 

Tetrahymena and to compare structures in Tetrahymena to MIPs from Chlamydomonas.  

They confirm results from other labs that the MIPs are highly interconnected and a loss of 

function mutant in Fap115 causes extensive damage but not complete. They find conservation 

between Tetrahymena and Chlamydomonas as well as differences.  

Comments  

The result that the MIPs are different between Tetrahymena and Chlamydomonas is interesting 

but they authors should provide information that the genes for these MIPs are absent. This 

should include FAP182, FAP129, FAP85, FAP21, FAP68, FAP143, FAP95, FAP166, FAP273, 

and FAP363.  

For example, FAP182 is a very divergent protein but the structures (by AlphaFold) from human 

to Chlamydomonas are very similar. Another interesting example is the inner junction proteins 

of the basal body body. WDR90 appears to be a "fusion" of two different proteins in the ciliary 

axoneme. For their large unknown complex, did they examine this by similarity of 

sequence/structure?  

Response:  

We thank reviewer #1 for the insight! For 19 Chlamydomonas MIPs that were found absent in 

our Tetrahymena structure (listed in Table 2), our BLAST searches were not able to identify their 

homolog genes or protein in Tetrahymena. The result indicates these group of MIPs are indeed 

absent or very diverged, consistent with the observation in our structure comparison. 

Now we have added this information in the discussion section in our revised manuscript, where  

we state – 



“Consistent with the structure differences, among the MIPs identified in 

Chlamydomonas but missing in our structure from Tetrahymena, many have their 

corresponding genes absent in Tetrahymena genome database. These genes are 

FAP182, FAP129, FAP85, FAP21, FAP68, FAP143, FAP95, FAP166, FAP273, 

and FAP363.  Their absence in both structure and genome indicates that these set 

of MIPs are diverged during the evolution.” 

The other unique finding is the phenotype of the knockout of FAP115. The heterogeneity of the 

phenotype is interesting and should be mentioned in the summary as it is one of the novel 

findings.  

Response:  

We have now added a sentence in the abstract – 

“We observed substantial structure heterogeneity in DMT in a FAP115 knockout strain, 

showing extensive structural defects beyond the FAP115 binding site.” 

Minor comments 

Page 8. The authors say that K40 is a potential site for post-translational modification. Do they 

think that Tetrahymena has a different lysine that is modified? LeDizet and Piperno in 1987 

sequenced alpha tubulin and showed that K40 in Chlamydomonas is acetylated.  

Response: 

We believe the αK40 is acetylated in both Tetrahymena and Chlamydomonas. To avoid 

confusion, we have modified our statement as – 

“Interestingly, the αK40 residue is a site for post-translation modification by acetylation (Akella 

et al., 2010).” 

The nomenclature used is not consistent. Most Tetrahymena proteins are Fap115, but there are 

exception. PACRG is all upper case on page 6 and RIB43a-S and RIB43a-L is all upper case on 

page 16 and then lower case.  

Genes should be italics. On page 9, the RIB72 null mutations should be rib72 null mutations. At 

least it should be italics and maybe not lower case Not being able to find nomenclature rules for 

Tetrahymena, are mutant alleles lower case? On the same the FAP115 knockout mutation is 

upper case. Page 11. FAP115 knockout should be in italics as it is the gene.  

When the human protein EFHC1 is mentioned, the correct naming is used. The authors should 

use the correct naming for Chlamydomonas genes. All proteins are upper case and Roman.  

Response: 

We thank Reviewer #1 for pointing this out. We have changed our gene and protein convention 

accordingly. All Tetrahymena MIP gene names are in italic, wildtypes are in upper case and 

mutants are in lower case. 

All MIP names are now in upper case and Roman, such as RIB72A. 



The term molecular staple was used in Ma et al., 2019 for different proteins. I think the use is 

confusing for the field to have other proteins called molecular staples.  

The Nicastro lab showed convincingly that the dynein regulatory complex is part of the nexin 

link and thus the name has become the N-DRC and not just the DRC.  

Response: 

We agree with the reviewer. To avoid confusion, instead of calling it “a molecular staple” we 

now describe FAP115 as a “molecular linker”, which is a more proper description of its function, 

contacting and crosslinking multiple proteins in the lumen of A-tubule.  

The spectrum of diseases of motile cilia should include infertility. (page 3) 

Response: 

We have included infertility as one of the human diseases caused by defective motile cilia. 

The term partition breaks with tradition. Dick Linck who studied the shared wall called it the 

ribbon (Ikeda et al., 2003). Ribbon should be mentioned.  

We now call this region ribbon 

Page 6: I think there is a word missing/misused in this sentence. ... we initially focused on the 

DMT with a 16 nm repeat. I think they mean the MIPs with a 16 nm repeat.  

Response: 

We thank Reviewer #1 to point this out. Now we have changed it to “We initially focused on the 

MIPs with 16 nm periodicity” 



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

This paper describes the ~10 Å resolution structures of the doublet microtubule of Tetrahymena 

cilia (abbreviated as T-DMT), which were obtained by subtomographic averaging of cryo-

electron tomographs. A wild type structure of T-DMT was resolved at 4-5 Å resolution using 

cryo-EM and single particle analysis (Ichikawa et al., 2017, 2019). Because T-DMT by Ichikawa 

et al are treated with sonication and/or sarkosyl, some of the components can be lost during the 

disintegration of axoneme into DMTs. Therefore, it can be closer to the naitive structure, 

although the resolution of T-DMT in this paper is lower than previous ones.  

For example, the authors find a new unidentified ~130 kDa MIP (microtubule inner protein) at 

the inner junction, as shown in Figure 6. This new MIP is interesting because it connects 

between the inner junction and the further part of B-tubules.  

In addition, the authors analyzed the structure of FAP115KO mutant DMT. The phenotype of 

this FAP115KO was recently analyzed and published by the authors' group. Therefore the 

structural analysis is a good complement for the analysis.  

Overall, the paper is technically sound and a good advancement of the structural study in the 

cilia/flagella field. The reviewer recommends this paper for publication, with some minor 

revisions of texts and figures.  

Major points: 

(1) Please explain or discuss why the new ~130 kDa MIP at the inner junction was not found (or

indicated as minor density) in the previous publications.

What percentage of the DMT were used to show the new MIP?

Response: 

Although we are not certain the exact reason why the previous works were not able to identify 

the 130KDa MIP at the inner junction of DMT, we believe that extensive focused classification 

and refinement is the key to successful identifying new structure feature in our study.  

We speculate that in previous work by using cryoEM and single particle analysis, it is 

challenging to separate signal from the microtubule and from the MIPs. Since the microtubule 

backbone composed of alpha/beta-tubulin was a dominant structure feature, it would interfere 

with the classification of 2D images focusing on MIPs, making identification of MIPs difficult.  

For this reason, excluding the signal contributed by the MT backbone is critical.  Ma, et al 2019 

did an excellent job in their study on the DMT structure from Chlamydomonas. By applying the 

multi-body refinement and density subtraction algorithm, focusing only on signals contributed by 

the MIPs, they were able to successfully classify MIPs, leading to a high resolution structure.  

In our cryoET work, we have adapted a similar approach, by using focused 3D classification on 

MIPs in our subtomograms.  

Below, we give an example of our 3D classification scheme. The 130KDa MIP near the inner 

junction was initially shown as a smear density in every 16nm. By using 3D classification on 

5235 subtomograms, with a customized mask focusing on the inner junction, we were able to 



identified six classes. Five classes, with 96% population, showed a MIP at three different 

locations that are 16 nm apart. By shifting these 5 classes, 5030 subtomograms, in-register 

followed by averaging, we identified a previous unknown ~130 KDa MIP at the inner junction. 

We have emphasized this point in the “Material and Methods” section in page 58-59 of the 

manuscript.  

(2) Please show the difference between their T-DMT and the ones in the previous publication

(probably in the supplementary figure) and discuss their technical advantages and/or

disadvantages.

Response: 

Due to the large size and multi-facet nature of the structure of the DMT, we think a detailed side-

by-side comparisons of our structure to previous published results and a discussion on the 

technical advantages and disadvantages among methods used will be beyond the scope of this 

manuscript. Perhaps this merits another short article or assay in the future. Here, we provide a 

comparison of several structures, showing the seam region spanning protofilaments A06 to A10. 

[Figure removed by editorial staff per authors’ request]



As reviewer #2 has correctly pointed out, one of the main concerns for single particle cryoEM 

analysis (SPA) is the pre-treatment of sample, either by chemical or mechanical methods. This 

might disrupting the sample, resulting in partial or complete loss of the DMT components, such 

as MIPs. On the other hands, the SPA method benefits from sample embedded in relative thin 

ice. The data are in high signal-to-noise ratio (SNR), which can potentially lead to high resolution 

structure. In our cryoET study, the sample was kept in near-native state. The disruption to 

axonemal structure was kept at minimum. However, the sample was in relatively thick ice 

(250~200 nm), resulting in lower SNR and lower resolution than the SPA approach.  

Minor points: 

[Figure removed by editorial staff per authors’ request]



(1) Figure 4G does not clearly show the colors of dots, because they are too small. In addition,

the near and far side dots of DMT are overlapping. Please consider a better presentation, such

as an unfolded form of DMT.

Response: 

We have now sent in a full-size figure in high-resolution in our revision. 

(2) Table 1: "Number of subtomograms" should be "Number of subtomographic particles"

Response: 

We’d prefer to use the term “subtomogram” as this is a commonly used term in the field. 



                                                            November 26,                            20211st Revision - Editorial Decision

November 26, 2021 

RE: Life Science Alliance Manuscript #LSA-2021-01225-TR 

Dr. Sam Li 
University of California, San Francisco 
Dept. of Biochemistry 
Univ. California, San Francisco 
600, 16th Street 
San Francisco, California 94158 

Dear Dr. Li, 

Thank you for submitting your revised manuscript entitled "Electron Cryo-Tomography Structure of Axonemal Doublet
Microtubule from Tetrahymena thermophila". We would be happy to publish your paper in Life Science Alliance pending final
revisions necessary to meet our formatting guidelines. 

Along with points mentioned below, please tend to the following: 

-please add the twitter handle of your host institute/organization as well as your own or/and one of the authors in our system
-please consult our manuscript preparation guidelines https://www.life-science-alliance.org/manuscript-prep and make sure your
manuscript sections are all there and in the correct order;
-please use the [10 author names, et al.] format in your references (i.e. limit the author names to the first 10)
-please upload one figure per file and be sure to label the panels in the figures
-please add your main, supplementary figure, and table legends to the main manuscript text after the references section
-all figure legends should only appear in the main manuscript file
-Tables can be included at the bottom of the main manuscript file or be sent as separate files.
- please provide a separate Data Availability section

If you are planning a press release on your work, please inform us immediately to allow informing our production team and
scheduling a release date. 

LSA now encourages authors to provide a 30-60 second video where the study is briefly explained. We will use these videos on
social media to promote the published paper and the presenting author (for examples, see
https://twitter.com/LSAjournal/timelines/1437405065917124608). Corresponding or first-authors are welcome to submit the
video. Please submit only one video per manuscript. The video can be emailed to contact@life-science-alliance.org 

To upload the final version of your manuscript, please log in to your account: https://lsa.msubmit.net/cgi-bin/main.plex 
You will be guided to complete the submission of your revised manuscript and to fill in all necessary information. Please get in
touch in case you do not know or remember your login name. 

To avoid unnecessary delays in the acceptance and publication of your paper, please read the following information carefully. 

A. FINAL FILES:

These items are required for acceptance. 

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

-- High-resolution figure, supplementary figure and video files uploaded as individual files: See our detailed guidelines for
preparing your production-ready images, https://www.life-science-alliance.org/authors 

-- Summary blurb (enter in submission system): A short text summarizing in a single sentence the study (max. 200 characters
including spaces). This text is used in conjunction with the titles of papers, hence should be informative and complementary to
the title. It should describe the context and significance of the findings for a general readership; it should be written in the
present tense and refer to the work in the third person. Author names should not be mentioned. 

B. MANUSCRIPT ORGANIZATION AND FORMATTING:

Full guidelines are available on our Instructions for Authors page, https://www.life-science-alliance.org/authors 



We encourage our authors to provide original source data, particularly uncropped/-processed electrophoretic blots and
spreadsheets for the main figures of the manuscript. If you would like to add source data, we would welcome one PDF/Excel-file
per figure for this information. These files will be linked online as supplementary "Source Data" files. 

**Submission of a paper that does not conform to Life Science Alliance guidelines will delay the acceptance of your
manuscript.** 

**It is Life Science Alliance 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 publication. 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 production. A link to the electronic license to
publish form will be sent to the corresponding author only. Please take a moment to check your funder requirements.** 

**Reviews, decision letters, and point-by-point responses associated with peer-review at Life Science Alliance will be published
online, alongside the manuscript. If you do want to opt out of having the reviewer reports and your point-by-point responses
displayed, please let us know immediately.** 

Thank you for your attention to these final processing requirements. Please revise and format the manuscript and upload
materials within 7 days. 

Thank you for this interesting contribution, we look forward to publishing your paper in Life Science Alliance. 

Sincerely, 

Novella Guidi, PhD 
Scientific Editor 
Life Science Alliance 

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

The paper was properly revised and this work is appropriate for publication. 



                                                                 December 6,                       20212nd Revision - Editorial Decision

December 6, 2021 

RE: Life Science Alliance Manuscript #LSA-2021-01225-TRR 

Dr. Sam Li 
University of California, San Francisco 
Dept. of Biochemistry 
Univ. California, San Francisco 
600, 16th Street 
San Francisco, California 94158 

Dear Dr. Li, 

Thank you for submitting your Research Article entitled "Electron Cryo-Tomography Structure of Axonemal Doublet Microtubule
from Tetrahymena thermophila". It is a pleasure to let you know that your manuscript is now accepted for publication in Life
Science Alliance. Congratulations on this interesting work. 

The final published version of your manuscript will be deposited by us to PubMed Central upon online publication. 

Your manuscript will now progress through copyediting and proofing. It is journal policy that authors provide original data upon
request. 

Reviews, decision letters, and point-by-point responses associated with peer-review at Life Science Alliance will be published
online, alongside the manuscript. If you do want to opt out of having the reviewer reports and your point-by-point responses
displayed, please let us know immediately. 

***IMPORTANT: If you will be unreachable at any time, please provide us with the email address of an alternate author. Failure
to respond to routine queries may lead to unavoidable delays in publication.*** 

Scheduling details will be available from our production department. You will receive proofs shortly before the publication date.
Only essential corrections can be made at the proof stage so if there are any minor final changes you wish to make to the
manuscript, please let the journal office know now. 

DISTRIBUTION OF MATERIALS: 
Authors are required to distribute freely any materials used in experiments published in Life Science Alliance. Authors are
encouraged to deposit materials used in their studies to the appropriate repositories for distribution to researchers. 

You can contact the journal office with any questions, contact@life-science-alliance.org 

Again, congratulations on a very nice paper. I hope you found the review process to be constructive and are pleased with how
the manuscript was handled editorially. We look forward to future exciting submissions from your lab. 

Sincerely, 

Novella Guidi, PhD 
Scientific Editor 
Life Science Alliance 
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