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Reviewer #1 Review

Report for Author:

This manuscript reports the identification for the first time of a quorum sensing system in the 
Paenibacillaceae. The quorum sensing system identified encodes a Phr-type peptide as the 
quorum sensing molecule and a RRNPP protein as the peptide receptor. The researchers 
identified these systems thought a straightforward and fruitful approach, searching for genes 
with TPR domains, as found in the RRNPP proteins, screening for adjacent, small open reading 
frames that encoded a protein with a signal sequence for secretion. Candidate gene cassettes 
were then used to identify orthologs within the Paenibacillaceae. The remarkable finding in this 
study is the large number of quorum sensing gene cassettes identified, up to 27 cassettes in one 
genome. While the Phr-type peptide signaling systems were known to be highly enriched in the 
Bacilli, the number of cassettes in Paenibacillaceae are 2-3-fold higher. The researchers name 
the peptides genes aloP and the receptor genes, aloR. The researcher carried out a number of 
studies that convincing indicated that the AloP protein is secreted and that the AloR protein 
regulates gene expression in response to an AloP peptide.

This manuscript is a well, written and there is sufficient data to support the conclusions. The 
significance of this paper is in identifying for the first-time quorum-sensing systems for 
Paenibacilli



and ident ifying the largest number of quorum sensing systems in one bacterium to date. This would
seem to me to be of importance to those studying quorum sensing, but not of more broad interest .
There is not some new fundamental discovery about quorum sensing.

Reviewer #2 Review

Report  for Author:
Voichek et  al describe a sequence domain-based search aimed at  finding pept ide-based QS
systems in Paenibacilli. Their approach seems to have ident ified several putat ive receptor-signal
gene pairs which are quite diverged from previously known systems, but st ill appear to have the
hallmarks of the systems being sought. A broader search revealed these putat ive systems to be
widespread in related species, and easily grouped. Adding synthet ic pept ide from one such system
elicited a t ranscript ional response, as expected, and further work showed this to be dose
dependent.

Overall, I think the paper is well writ ten and adds some useful informat ion to the field. I have no
major issues. I do, however, feel that  considerable experimental work could be done to strengthen
the paper and increase its value to the community. A novel contribut ion could come with funct ional
verificat ion of more systems and analysis of the interplay among them.

Ln 102-114. I think this sect ion should make it  clear that  these conserved sequences in the various
P. polymyxa strains are predicted or putat ive Alo systems, since there is no funct ional test .

Ln 145-148. The presence of these systems in Paenibacilli is indeed interest ing and suggest ive.
However, I suggest that  while they remain most ly untested, and while sequence space remains
reasonably poorly explored in general, the authors refrain from conclusions like Paenibacilli are
among the most "communicat ive" bacteria studied to date. 

Ln 171-180. I agree with the likely situat ion that detect ion of the pept ide that lacks the C-terminus
probably indicates cleavage and release of that  C-terminus. However, if possible I think it  would be
good to show that the full-length pept ide exists somewhere (maybe along with the signal sequence
prior to secret ion). Otherwise, the mature signal pept ide is inferred but not detected either alone or
as part  of the pre-processed pept ide.

Ln 191-206. I like this experiment. I wonder, was the synthet ic pept ide t reatment and RNA-seq
attempted on a strain with a delet ion (or some more focused mutat ion) of the predicted receptor
protein? Also, an important experiment is RNA-seq in a strain carrying a delet ion of the signal
pept ide gene. Does the gene expression pattern in the mutant fail to change compared to parental
strain as the populat ion increases? Is there a phenotype that could be predicted to be associated
with regulat ion by this signal, which could be evaluated in a mutant?

Ln 248-255. It  is interest ing to see such a skew of affected genes toward other pept ide signals.
Definitely something to follow up in a new paper. Here though I'm curious about whether you'd
expect to see altered expression of cognate receptors too, since the genes look closely linked, and
are maybe operons. 

Ln 271-273. Because all but  one of the systems ident ified were only examined by sequence
analysis (and not funct ional tests) I suggest rephrasing to something like: "In this work we ident ified



a large family of putat ive pept ide-based quorum sensing systems in Paenibacillaceae bacteria, and
funct ionally characterized one of these systems in the type strain P. polymyxa ATCC 842."

Ln 283-284. I would probably argue against  the statement about having the largest number of QS
systems to date. For a start , only one of them is funct ionally tested. And more important ly, this kind
of claim adds nothing significant to the science of this paper and is likely to become out of date.
The large number of systems is interest ing in terms of the complexity, as ment ioned in the
preceding sentences, but whether there are more of less than in other bacteria is uninterest ing. It 's
not a compet it ion!

Fig 1b. Maybe, if it 's known, the pept ide cleavage site that releases the mature signal pept ide could
be shown.

Fig 3. I think it  would help to include the explanat ion that the C-terminal sequence thought to be
the mature pept ide was not detected in most cases, and that it 's presence was inferred by the
existence of pept ides that lack it  (and are presumably processed).

Fig 4f. I get  the data, but find the presentat ion of the informat ion to be a bit  difficult  to look at . The
color key on the right  side is not easy to reconcile with all parts of the graph. E.g. the bright  green
for high level expression doesn't  seem to have a corresponding entry in the key, and similarly the
reds and oranges of low expression don't  seem to have matches in the key either.

Reviewer #3 Review 

Report  for Author:
The manuscript  by Voichek et  al. reports on the discovery of RRNPP-type quorum sensing systems
in Paenibacillus polymyxa. RRNPP-type systems were discovered more than 40 years ago in
Bacillus subt ilis and are known to accumulate in the genomes of many Bacilli. Related systems have
been discovered in a number of other G+ bacteria including Enterococci and Streptococci. In
general, molecular studies in Paenibacilli are st ill very much in their infancy. Since this is an important
class of bacteria due to their potent ial for biotechnological applicat ions work on Paenibacillus is
expected to gain increasing at tent ion.

Voichek et  al. support  their discovery by bioinformat ics and experimental data. Candidate systems
were ident ified using available Paenibacillus genomes. A sample search in P.polymyxa exploited
homology of receptors searching for characterist ic TRP-mot ifs of RRNPP-type receptors and the
fact  that  the signaling pept ide is typically derived from a small ORF found in immediate proximity to
the receptor gene. Addit ional systems were then ident ified using homology to the first  candidate
receptors including other bacteria.

In Paenibacillus polymyxa cleavage products of the pept ides are detected in culture supernatant.
This also provides indirect  evidence for the product ion of the mature signaling pet ides, although
these evade current mass spec. The authors use global gene expression analysis to ident ify genes
that are controlled by the addit ion of a synthet ic (putat ive) signaling pept ide. One very likely direct
target gene is a Spo0E-like phosphatase. This is supported by q-PCR and fluorescent gene
reporter output by t ransplant ing the signaling system with its putat ive target into a heterologous B.
subt ilis host. Perhaps noteworthy tha authors also find that the addit ion of the signaling pept ide
affects the expression of other RRNPP-type signaling systems in P.polymyxa, either direct ly or



indirect ly. This indicates cross-regulat ion, a phenomenon also seen in other G+ bacteria.

This study reports on important and sound results, which should be of high interest  for the small
but growing Paenibacillus field. The findings will likely kick-start  more research on cell-cell
communicat ion. The study should also be of interest  to G+ cell-cell communicat ion field as it  further
expands the range of bacteria in which RRNPP-type signaling system funct ion. 

However, I have some difficult ies in seeing the impact of this work for the molecular systems biology
field. Specifically there seems to be lit t le conceptual or technical advance compared to previous
studies in other organisms. I am therefore a bit  suprised that the authors have not considered a
microbiology journal for communicat ing their findings.

Reviewer #4  Review

Report  for Author:
This is a very interest ing manuscript  with solid data analysis.
The manuscript  was well prepared and organized.
I not iced the full manuscript  was already preprinted by bioRxiv in year 2019:
ht tps://www.biorxiv.org/content/biorxiv/early/2019/09/12/767517.full.pdf

In addit ion, this manuscript  was also posted in Researchgate and public available for download:
ht tps://www.researchgate.net/publicat ion/335792658_Pept ide-
based_quorum_sensing_systems_in_Paenibacillus_polymyxa since Sept 2019: Pept ide-based
quorum sensing systems in Paenibacillus polymyxa
September 2019
DOI: 10.1101/767517
LicenseCC BY-NC-ND 4.0



July 21, 20201st Editorial Decision

July 21, 2020 

RE: Life Science Alliance Manuscript #LSA-2020-00847-T 

Prof. Rotem Sorek 
The Weizmann Inst itute of Science 
Department of Molecular Genet ics 
Meyer bldg 210A 
Rehovot 76100 
Israel 

Dear Dr. Sorek, 

Thank you for submit t ing your revised manuscript ent it led "Pept ide-based quorum sensing systems 
in Paenibacillus polymyxa". The manuscript was assessed by expert reviewers at another journal, 
and the editors t ransferred those reports to us with your permission. We would be happy to publish 
your paper in Life Science Alliance pending final revisions necessary to meet our format t ing 
guidelines. 

-please make sure the author names in the manuscript  match the author names in our system
-please upload your main figures and your supplementary figures as single files
-please add a figure legend sect ion for the main and supplementary figures to your manuscript  text
-please upload your manuscript  as an editable doc file
-please upload your tables as editable doc or excel files
-please list  10 authors et  al. in the references

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

To upload the final version of your manuscript , please log in to your account:
ht tps://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
informat ion. Please get in touch in case you do not know or remember your login name. 

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

A. FINAL FILES:

These items are required for acceptance. 

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

-- High-resolut ion figure, supplementary figure and video files uploaded as individual files: See our
detailed guidelines for preparing your product ion-ready images, ht tp://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 conjunct ion with the t it les of
papers, hence should be informat ive and complementary to the t it le. It  should describe the context
and significance of the findings for a general readership; it  should be writ ten in the present tense
and refer to the work in the third person. Author names should not be ment ioned. 

B. MANUSCRIPT ORGANIZATION AND FORMATTING:

Full guidelines are available on our Instruct ions for Authors page, ht tp://www.life-science-
alliance.org/authors 

We encourage our authors to provide original source data, part icularly uncropped/-processed
electrophoret ic 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 informat ion. 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
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
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 let ters, 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 at tent ion to these final processing requirements. Please revise and format the
manuscript  and upload materials within 7 days. 

Thank you for this interest ing contribut ion, we look forward to publishing your paper in Life Science
Alliance. 

Sincerely, 

Reilly Lorenz 
Editorial Office Life Science Alliance 
Meyerhofstr. 1 
69117 Heidelberg, Germany 
t  +49 6221 8891 414 
e contact@life-science-alliance.org 
www.life-science-alliance.org 



July 28, 20201st Revision - Editorial Decision

July 28, 2020 

RE: Life Science Alliance Manuscript  #LSA-2020-00847-TR 

Prof. Rotem Sorek 
The Weizmann Inst itute of Science 
Department of Molecular Genet ics 
Meyer bldg 210A 
Rehovot 76100 
Israel 

Dear Dr. Sorek, 

Thank you for submit t ing your Research Art icle ent it led "Pept ide-based quorum sensing systems in
Paenibacillus polymyxa". It  is a pleasure to let  you know that your manuscript  is now accepted for
publicat ion in Life Science Alliance. Congratulat ions on this interest ing work. 

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

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

Reviews, decision let ters, 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 t ime, please provide us with the email address of
an alternate author. Failure to respond to rout ine queries may lead to unavoidable delays in
publicat ion.*** 

Scheduling details will be available from our product ion department. You will receive proofs short ly
before the publicat ion date. Only essent ial correct ions 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 distribut ion to researchers. 

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

Again, congratulat ions on a very nice paper. I hope you found the review process to be construct ive
and are pleased with how the manuscript  was handled editorially. We look forward to future excit ing
submissions from your lab. 



Sincerely, 

Reilly Lorenz 
Editorial Office Life Science Alliance 
Meyerhofstr. 1 
69117 Heidelberg, Germany 
t  +49 6221 8891 414 
e contact@life-science-alliance.org 
www.life-science-alliance.org 
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