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1st Editorial Decision 18th Nov 2019

Thank you for submitting your manuscript for consideration by The EMBO Journal. We have now
received three referee reports on your manuscript, which are included below for your information.

As you will see from the comments, all reviewers appreciate the work and the quality of the data and
recommend publication of the manuscript after a minor revision. Given these positive evaluations
from three experts of the field, | would like to invite you to submit a revised version of your
manuscript in which you address the issues raised in reviewers' reports.

REFEREE REPORTS:
Referee #1:

In this study, the authors report major advances in understanding the regulatory circuitry by which
E. coli maintains an appropriate rate of synthesis for GICN6P, key precursor of cell envelope
polymers. This work builds on an elegant series of studies by this group, which defined the
posttranscriptional regulation of gImsS (glucosamine-6-P synthase) expression via an RNA binding
protein, RapZ, which uses two noncoding SRNAs to mediate and control its activity. The SRNA
GImZ pairs with and facilitates translation of gImS. This SRNA is subject to turnover directed by
binding to RapZ. GImY sRNA acts as a decoy that also binds to RapZ but is not subsequently
degraded, thus sparing GImZ under conditions of low GICN6P. The cause of GImY accumulation in
response to GICNGP levels has remained a central unexplained element of the model. Here, the
authors demonstrate that RapZ binding to GICNGP itself controls its ability to bind to GImY and to
activate a two-component signal transduction system (QseE/F), leading to transcription of GImY.
Only the GIcN6P-free form RapZ was capable of binding to and activating the kinase activity of
QseE. GImY binding to RapZ was also shown to prevent RapZ from activating QseE/F, thus
generating a feedback loop that limits the response. These findings and a number of others,
examined in rigorous detail, make for fascinating biological story that highlights a number of novel
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mechanistic features for a bacterial RNA binding protein. This study represents a tour-de-force for
the Gorke group, and the findings will be of interest to a broad cadre of scientists studying basic
RNA-protein mechanisms, regulation of gene expression, bacterial physiology, cell envelope
homeostasis, etc.

The writing is clear, concise and truly a pleasure to read. The claims are supported by the evidence
presented and the treatment of historical context is appropriate. The supplementary data are valuable
to support the findings.

My only technical suggestion is to describe the statistical analyses, including the meaning of the
error bars shown in several of the figures.

As a minor point for the authors' discretion: is there any relevance for the occurrence of biphasic
RNA decay patterns that are seen in some cases, e.g. Fig. S13, S16?

Referee #2:

This manuscript unexpectedly reveals that the key SRNA-binding protein RapZ is also capable to
respond to the intracellular concentration of the metabolite glucosamine 6-phosphate (GIcN6P). By
using various mutant strains and in vivo and in vitro approaches, the authors have demonstrated the
following data: (1) RapZ specifically binds to GICN6P using its CTD domain. (2) At low levels of
GIcNG6P, the free RapZ stimulates the phosphorylation of the two-component system QseE/QseF
through specific but transitory binding, which contribute to enhance GImY levels. (3) In turn, GImY
sequesters RapZ to prevent GImZ decay and concomitantly favors GImS synthesis. (4) The level of
GImY controls the availability of RapZ introducing a feedback regulatory loop. (5) When the
concentration of GIcN6P enhances, the metabolite competes with GImY for binding to RapZ. In
turn, GImY is rapidly degraded and GImZ is further processed and cannot be used anymore as an
activator of glmsS translation. This is a remarkable study, which illustrates the diversity of functions
of a key RNA-binding protein and the complexed regulatory circuit regulating glmS expression.

Only minor comments are addressed as follows.

1- Figure 6D: Addition of increasing concentrations of RapZ to labeled GImY showed the formation
of several complexes. Because RapZ is a tetramer, it is expected that several molecules of GImY
would bind to RapZ. Using SPR methodology, | assume that the authors should be able to monitor
the stoichiometry of the GImY-RapZ complex. Depending on the intracellular concentrations of
RapZ and GImY, it is expected that various types of complexes might form in vivo.

2- Figures S17 and 6E: It is surprising that at a concentration of GIcCN6P below 2 mM, GImY
formed high molecular weight complex with RapZ. Do the authors totally exclude that RapZ might
simultaneously bind to GICN6P and GImY?

3- The authors use in vitro a recombinant RapZ protein for in vitro assays. At which extremity of the
protein the tag was added? Did the authors check that the tag (Strep or His) did not alter the
properties of RapZ and the formation of its tetrameric structure. Is Strep-RapZ able to complement a
ArapZ mutant strain?

4- The biacore analysis showed that RapZ binds weakly to the isolated QseE/F proteins with high
dissociation rates. However, it is not clear whether RapZ bind simultaneously to QseE and QseF.

Referee #3:

In this study, Khan et al. set out to determine how cells are measuring intracellular flucosamine-6-
phosphate (GIcN6P) to control the levels of the GImY sRNA. The authors report that the RapZ
RNA-binding protein itself binds GInN6P and that the binding of GInN6P controls the ability of
RapZ to bind and activate the activity of the QseE-QseF two component system. Activated QseF
response regulator activates glmY transcription. This forms a nice auto regulatory loop in which
more GImY titrates RapZ away from the GImZ small RNA, leading to more GImZ and then more
GImS protein and finally more GInN6P, which in turn binds RapZ to prevent it from activating
QseE-QseF as well as from binding GImY.
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The study includes a number of different approaches to test the proposed model, and the manuscript
is carefully prepared.

I only have one major comment:

1. Since the concept that the RNA-binding protein RapZ also binds the GIcN6P small molecule as
well as both the QseE sensor kinase and QseF response regulator is quite novel, | would love to see
a little more analysis (mutational or crosslinking) to delineate the regions of the RapZ C-terminal
domain that contact all of these different molecules.

More minor comments:
2. Figure 6E: This EMSA image is not ideal.

3. Since the regulatory loop and the details of some of the experiments are challenging to keep track
of, the writing needs to be as clear as possible. Two sentences that were confusing to me:

-Page 5, line 5 from bottom: "Importantly, Nva-FMDP had no role for GImY* in the ArapZ mutant."
-Page 11, line 1 from top: "To survey these results,..."

-Page 14, line 5 from top: "In this study, we identify the RBP RapZ..." (this sentence seems
incomplete).

4. Suggestions:

-Page 10, line 7 from bottom: Suggest "is capable of limiting its own".

-Figure 1C: check heading of bottom panel.

-Figures 3, 4 and 6: Suggest adding lane numbers to figures, since the authors refer to specific lanes
in the legend.

1st Revision - authors' response 9th Jan 2020

Revision of manuscript EMBOJ-2019-103848 entitled "A small RNA-binding protein dedicated to
cell envelope precursor sensing and signaling in Escherichia coli”.

Point-by-point response to reviewers’ comments

We thank all referees for their encouraging comments and their thorough evaluation of our
work. We are very grateful for their constructive criticisms, which we took very seriously. We
also performed some additional experiments, which have now been incorporated into the
manuscript and/or are discussed in the point-by-point response below. The novel results further
support our conclusions and we believe that the manuscript is now significantly improved.

Referee #1.:

In this study, the authors report major advances in understanding the regulatory circuitry by
which E. coli maintains an appropriate rate of synthesis for GIcN6P, key precursor of cell
envelope polymers. This work builds on an elegant series of studies by this group, which
defined the posttranscriptional regulation of gimS (glucosamine-6-P synthase) expression via an
RNA binding protein, RapZ, which uses two noncoding sRNAs to mediate and control its
activity. The sRNA GImZ pairs with and facilitates translation of glmS. This sRNA is subject to
turnover directed by binding to RapZ. GImY sRNA acts as a decoy that also binds to RapZ but
is not subsequently degraded, thus sparing GImZ under conditions of low GIcN6P. The cause of
GImY accumulation in response to GICNGP levels has remained a central unexplained element
of the model. Here, the authors demonstrate that RapZ binding to GIcN6P itself controls its
ability to bind to GImY and to activate a two-component signal transduction system (QseE/F),
leading to transcription of GImY. Only the GIcN6P-free form RapZ was capable of binding to
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and activating the kinase activity of QseE. GImY binding to RapZ was also shown to prevent
RapZ from activating QseE/F, thus generating a feedback loop that limits the response. These
findings and a number of others, examined in rigorous detail, make for fascinating biological
story that highlights a number of novel mechanistic features for a bacterial RNA binding protein.
This study represents a tour-de-force for the Gorke group, and the findings will be of interest to
a broad cadre of scientists studying basic RNA-protein mechanisms, regulation of gene
expression, bacterial physiology, cell envelope homeostasis, etc.

The writing is clear, concise and truly a pleasure to read. The claims are supported by the
evidence presented and the treatment of historical context is appropriate. The supplementary
data are valuable to support the findings.

My only technical suggestion is to describe the statistical analyses, including the meaning of the
error bars shown in several of the figures.

The data are presented as mean + SD. We added this information as well as the number of
independent biological experiments underlying the mean values to the corresponding figure
legends. We performed two-tailed student’s t-test to assess whether two data sets are
significantly different. The calculated p values are reported in the source data files. See also
“author checklist” and the added “Statistics” statement in Materials and Methods section.

As a minor point for the authors' discretion: is there any relevance for the occurrence of biphasic
RNA decay patterns that are seen in some cases, e.g. Fig. S13, S167?

To account for the pronounced stabilization of the sRNAs under GICN6P depletion conditions,
we monitored their fates over a long period of time. Hence, it is possible that SRNA degradation
decelerated towards the end of the observation period as dedicated RNases may have turned
over but could not be re-synthesized. This could explain why in some decay experiments the
last data point was located above the trend line as noted by this reviewer. To obtain more
accurate results, we omitted the last time point when located above the trend line and re-
calculated corresponding decay plots and half-lives. We applied this re-analysis to Fig 5C,
Appendix Fig S10C (formerly Supplemental Fig. S11C), Appendix Fig S11 (formerly
Supplemental Fig. S13) and Fig EV4 (formerly Supplemental Fig. S16). In any case, our
conclusions are not affected by the slightly changed decay plots and half-lives. We thank the
reviewer very much for pointing out this observation.

Referee #2:

This manuscript unexpectedly reveals that the key sRNA-binding protein RapZ is also capable
to respond to the intracellular concentration of the metabolite glucosamine 6-phosphate
(GIcN6P). By using various mutant strains and in vivo and in vitro approaches, the authors have
demonstrated the following data: (1) RapZ specifically binds to GIcN6P using its CTD domain.
(2) At low levels of GIcN6P, the free RapZ stimulates the phosphorylation of the two-component
system QseE/QseF through specific but transitory binding, which contribute to enhance GimY
levels. (3) In turn, GImY sequesters RapZ to prevent GImZ decay and concomitantly favors
GImS synthesis. (4) The level of GImY controls the availability of RapZ introducing a feedback
regulatory loop. (5) When the concentration of GIcN6P enhances, the metabolite competes with
GImY for binding to RapZ. In turn, GImY is rapidly degraded and GImZ is further processed and
cannot be used anymore as an activator of gimS translation. This is a remarkable study, which
illustrates the diversity of functions of a key RNA-binding protein and the complexed regulatory
circuit regulating glmS expression.

Only minor comments are addressed as follows.
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1- Figure 6D: Addition of increasing concentrations of RapZ to labeled GImY showed the
formation of several complexes. Because RapZ is a tetramer, it is expected that several
molecules of GImY would bind to RapZ. Using SPR methodology, | assume that the authors
should be able to monitor the stoichiometry of the GImY-RapZ complex. Depending on the
intracellular concentrations of RapZ and GImyY, it is expected that various types of complexes
might form in vivo.

The RapZ-CTD, which dimerizes and binds RNA on its own, forms a single complex with GImY
(cf. Fig. 6D, right panel and Appendix Fig S15A, right panel) indicating that it binds one
molecule of the sRNA. In this respect, it is reasonable to assume that the RapZ tetramer binds
up to two GImY molecules, which might explain the additional super-shift observable in our
EMSA experiments. Unfortunately, SPR spectroscopy is not suited to confirm this reasoning
unambiguously. Capturing of Strep-RapZ onto the sensor chip could result in steric hindrance,
selectively blocking interaction of some protomers within the RapZ tetramer with the sRNA.
Such a steric inhibition, which has previously been observed in SPR analyses of heteromeric
protein complexes (cf. Berkowitz et al., 2002, J. Biol. Chem. 277, 30629-30634), would
consequently lead to an overestimation of the RapZ:GImY ratio in the complex (e.g. 4:1 rather
than 4:2).

In any case, we feel that clarification of the stoichiometry of the RapZ/GImY complex is not
directly relevant for our study. At concentrations =22 mM, GIcN6P hinders formation of all
Rapz/GIimY complexes irrespective of their individual stoichiometry (Fig 6D and Fig 6E). At
intermediate GIcN6P concentrations (1 mM), formation of mixed RapZ oligomers binding GImY
and GIcN6P simultaneously might be possible (see minor comment 2 below), which is now
mentioned in the discussion and the Materials and Methods section (p. 16 and p. 20).

2- Figures S17 and 6E: It is surprising that at a concentration of GIcN6P below 2 mM, GlmY
formed high molecular weight complex with RapZ. Do the authors totally exclude that RapZ
might simultaneously bind to GIcN6P and GImY?

We thank the reviewer for pointing out this interesting possibility. According to our data, GICN6P
and GImY compete for getting access to the RapZ-CTD. Nonetheless, it cannot be excluded
that at intermediate GIcN6P concentrations, RapZ may form mixed oligomers being
simultaneously in complex with GIcN6P and GImY. We now mention this possibility in the
Discussion and the Materials and Methods sections (p. 16 and p. 20).

3- The authors use in vitro a recombinant RapZ protein for in vitro assays. At which extremity of
the protein the tag was added? Did the authors check that the tag (Strep or His) did not alter the
properties of RapZ and the formation of its tetrameric structure. Is Strep-RapZ able to
complement a ArapZ mutant strain?

The Strep-tag is fused to the N-terminus of RapZ (now mentioned in the manuscript on p. 8)
and does not interfere with known activities of RapZ. We have used Strep-RapZ already in
previous work and demonstrated that it is able to complement a ArapZ mutant in respect to
GImZ processing and regulation of GImS synthesis (Durica-Mitic and Gorke, 2019, Fig. 1), binds
GImY and GImZ in vivo by means of pull-down experiments (Gopel et al., 2013, Fig. 1A and B;
Gonzalez et al., 2017, Fig. 7A), interacts with RNase E as observed in pull-down experiments
(Gopel et al.,, 2013, Fig. 5B) and responds to GIcN6P depletion in vivo by switching sRNA
binding partners (Gopel et al., 2013; Fig. 6E). As tetramerization is strictly required for RapZ
activity in vivo (Gonzalez et al., 2017), one may conclude that Strep-RapZ is able to form a
functional tetramer.

To rule out any remaining ambiguity, we added an experiment to Fig 2E demonstrating that
Strep-RapZ can also activate glmY expression (Fig 2E last two columns, experiment mentioned
on p. 8). For consistency, we measured all strains analyzed in Fig 2E in parallel once again.
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4- The biacore analysis showed that RapZ binds weakly to the isolated QseE/F proteins with
high dissociation rates. However, it is not clear whether RapZ bind simultaneously to QseE and
QseF.

This is a challenging question difficult to tackle. As kinase QseE and response regulator QseF
also interact with each other, classical protein-protein interaction assays such as pulldown or
co-IP will always detect all three proteins (RapZ, QseE, QseF) in the output fractions regardless
what the bait was. To obtain initial insight, we performed surface plasmon resonance
experiments, in which we injected QseE and QseF proteins individually as well as in a 1:1
mixture onto the sensor chip coated with Strep-RapZ as ligand. The graph below depicts the
obtained responses (RU units) as a function of the injected QseE and/or QseF concentrations.
Interestingly, when injecting both proteins together at a concentration of 250 nM each, a much
stronger response as observed with the individual proteins is obtained. The response generated
by the QseF/QseE mixture (789,3 RU) is 3-fold higher than the sum of the responses obtained
with the individual proteins (115,7 for QseF; 163,9 for QseE). This difference suggests a higher
affinity of RapZ for the QseE/QseF complex as compared to the individual proteins, which
supports the idea of a simultaneous interaction of RapZ with QseE and QseF. However, when
injecting both QseE and QseF at higher concentrations, lower responses as observed for the
individual proteins are recorded. One possible explanation is that QseF and/or QseE change
their oligomeric state at higher concentrations, impairing their interaction and consequently also
binding to captured Strep-RapZ. For instance, response regulators usually contact their cognate
kinases in monomeric form, whereas the activated (phosphorylated) variant is often oligomeric.
Thus, high protein concentrations could force even non-phosphorylated QseF to oligomerize (a
well-known property of response regulators), which may impair its interaction with QseE and
thereby also with RapZ.
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As we are currently unable to provide an unambiguous explanation for the reduced response of
RapZ to higher concentrations of the QseE:QseF mixture, we refrain from adding this novel
experiment to the revised manuscript. To account for the referee’s criticism, we included a
sentence in the discussion stating that a simultaneous interaction of RapZ with QseE and QseF
remains to be clarified (p. 15). Accordingly, we also slightly modified the model presented in Fig
7, avoiding to depict RapZ being simultaneously bound to QseE and QseF.

Referee #3:
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In this study, Khan et al. set out to determine how cells are measuring intracellular flucosamine-
6-phosphate (GIcN6P) to control the levels of the GImY sRNA. The authors report that the RapZ
RNA-binding protein itself binds GInN6P and that the binding of GInNN6P controls the ability of
RapZ to bind and activate the activity of the QseE-QseF two component system. Activated
QseF response regulator activates glmY transcription. This forms a nice auto regulatory loop in
which more GImY titrates RapZ away from the GImZ small RNA, leading to more GImZ and
then more GImS protein and finally more GInN6P, which in turn binds RapZ to prevent it from
activating QseE-QseF as well as from binding GImY.

The study includes a number of different approaches to test the proposed model, and the
manuscript is carefully prepared.

I only have one major comment:

1. Since the concept that the RNA-binding protein RapZ also binds the GIcN6P small molecule
as well as both the QseE sensor kinase and QseF response regulator is quite novel, | would
love to see a little more analysis (mutational or crosslinking) to delineate the regions of the
RapZ C-terminal domain that contact all of these different molecules.

We agree that further insight into the interaction surfaces used by RapZ would be of interest.
We have already shown that the RapZ-CTD is sufficient for binding GImY (Gonzalez et al.,
2017) as well as GIcN6P (Figs 1C and 6D; this work). However, this does not apply to
interaction with QseE/QseF as assumed by the reviewer. When tested by the bacterial two-
hybrid assay, the separated C- and N-terminal domains of RapZ are not capable of efficiently
binding QseF or QseE on their own (cf. graph A below; please note that corresponding RapZ
BACTH constructs were previously used to demonstrate self-interaction of these domains
confirming their functionality (Gonzalez et al., 2017)). Albeit the RapZ-CTD retains some
interaction potential, this residual binding is not sufficient to activate glmY expression as shown
by a complementation assay (cf. graph B below). Moreover, introduction of an Aspl82Ala
substitution into RapZ abrogating self-interaction of the C-terminal domain (as demonstrated
previously in Gonzalez et al., 2017) also abolishes interaction with QseE as well as QseF (cf.
columns 4 and 8 in graph A below). We conclude from these results (1) that both NTD and CTD
of RapZ contribute to binding and activation of QseE/QseF and (Il) that proper oligomerization
of RapZ is required for interaction with QseE/QseF. These observations make it difficult to
delineate an interaction surface by mutational analysis as at least two different regions in RapZ
appear to be involved. Moreover, it will be difficult to discriminate between exchanges that
specifically abrogate interaction and those that impair multimerization of RapZ, impeding a
potential dissection of the interaction surface through a mutational screen. We added these
novel data to the manuscript (Fig EV1) and describe and discuss them on p. 8 and p. 15,
respectively.
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Cross-linking cannot record interaction with the metabolite and will reveal interacting regions in
proteins only roughly as it is restricted to a few functional groups. Analysis of the presumptive
GIcN6P binding pocket also requires more time as corresponding mutants have to be
thoroughly checked for various properties to prevent premature conclusions. We have
previously characterized interaction surfaces of other protein complexes, which required long-
term work and resulted in publications on their own (cf. Mérk-Mérkenstein, Mol Microbiol., 2017,
106(1):54-73; Dickmanns et al., J Biol Chem., 2018, 293(16):5781-5792). Based on this
experience, we believe that delineating the interaction surfaces in RapZ is a follow-up question
that must be carefully addressed in an own project in the future.

More minor comments:

2. Figure 6E: This EMSA image is not ideal.

We replaced the previous experiment with a better result.

3. Since the regulatory loop and the details of some of the experiments are challenging to keep
track of, the writing needs to be as clear as possible. Two sentences that were confusing to me:
-Page 5, line 5 from bottom: "Importantly, Nva-FMDP had no role for GImY* in the ArapZ

mutant."”

We changed the sentence accordingly: “Importantly, Nva-FMDP did not trigger accumulation of
GImY* in the ArapZ mutant”.

-Page 11, line 1 from top: "To survey these results,..."
Sentence changed to: “To verify these results...”

-Page 14, line 5 from top: "In this study, we identify the RBP RapZ..." (this sentence seems
incomplete).
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Sentence changed to: "In this study, we identify the RBP RapZ being at the heart of..."

4. Suggestions:
-Page 10, line 7 from bottom: Suggest "is capable of limiting its own".

O.K.
-Figure 1C: check heading of bottom panel.
Corrected.

-Figures 3, 4 and 6: Suggest adding lane numbers to figures, since the authors refer to specific
lanes in the legend.

We added lane numbers as requested.

2nd Editorial Decision 20th Jan 2020

Thank you for implementing the final revisions in your manuscript. | apologise for the delay in
communicating the decision due to the post-holiday backlog. To my assessment the minor issues
indicated by the reviewers have now been addressed and there now remain only a few editorial
issues that have to be finalised before | can extend formal acceptance of the manuscript.

2nd Revision - authors' response 21st Jan 2020

The authors performed the requested editorial changes.

3rd Editorial Decision 24th Jan 2020

Editor accepted the manuscript.
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Corresponding Author Name: Boris Gorke

Journal Submitted to: EMBO J.

Manuscript Number: EMBOJ-2019-103848

Reporting Checklist For Life Sciences Articles (Rev. June 2017)

This checklist is used to ensure good reporting standards and to improve the reproducibility of published results. These guidelines are
consistent with the Principles and Guidelines for Reporting Preclinical Research issued by the NIH in 2014. Please follow the journal’s
authorship guidelines in preparing your manuscript.

A- Figures
1. Data
The data shown in figures should satisfy the following conditions:

> the data were obtained and processed according to the field’s best practice and are presented to reflect the results of the
experiments in an accurate and unbiased manner.
figure panels include only data points, measurements or observations that can be compared to each other in a scientifically
meaningful wav.
graphs include clearly labeled error bars for independent experiments and sample sizes. Unless justified, error bars should
not be shown for technical replicates.
if n< 5, the individual data points from each experiment should be plotted and any statistical test employed should be
justified
Source Data should be included to report the data underlying graphs. Please follow the guidelines set out in the author ship
guidelines on Data Presentation.

>
>
>
>

2. Captions
Each figure caption should contain the following information, for each panel where they are relevant:

a specification of the experimental system investigated (eg cell line, species name).

the assay(s) and method(s) used to carry out the reported observations and measurements

an explicit mention of the biological and chemical entity(ies) that are being measured.

an explicit mention of the biological and chemical entity(ies) that are altered/varied/perturbed in a controlled manner.

the exact sample size (n) for each experimental group/condition, given as a number, not a range;

a description of the sample collection allowing the reader to understand whether the samples represent technical or
biological replicates (including how many animals, litters, cultures, etc.).

a statement of how many times the experiment shown was independently replicated in the laboratory.

definitions of statistical methods and measures:

* common tests, such as t-test (please specify whether paired vs. unpaired), simple x2 tests, Wilcoxon and Mann-Whitney
tests, can be unambiguously identified by name only, but more complex techniques should be described in the methods
section;

are tests one-sided or two-sided?

LA 2N X 2 X X X 7

are there adjustments for multiple comparisons?

exact statistical test results, e.g., P values = x but not P values < x;
definition of ‘center values’ as median or average;

definition of error bars as s.d. or s.e.m.

Any descriptions too long for the figure legend should be included in the methods section and/or with the source data.

In the pink boxes below, please ensure that the answers to the following questions are reported in the manuscript itself.
Every question should be answered. If the question is not relevant to your research, please write NA (non applicable).

We encourage you to include a specific subsection in the methods section for statistics, reagents, animal models and human
subjects.

B- Statistics and general methods

Please fill

USEFUL LINKS FOR COMPLETING THIS FORM

http://www.antibodypedia.com
http://1degreebio.org

http://www.equator-network.org/reporting: improving-bioscience-research-repor

http://grants.nih.gov/grants/olaw/olaw.htm
http://www.mrc.ac.uk/Ourresearch/Ethicsresearchguidance/Useofanimals/index.htm

http://ClinicalTrials.gov

http://www.consort-statement.or;
http://www.consort-statement.org/checklists/view/32-consort/66-title
http://www.equator-network.org/reporting-guidel reporting-recommendations-for-tum¢

http://datadryad.org
http://figshare.com
http:

‘www.ncbi.nlm.nih.gov/ga

http://www.ebi.ac.uk/ega

http://biomodels.net/

http://biomodels.net/miriam/

http://jjj.biochem.sun.ac.za
http://oba.od.nih.gov/biosecurity/biosecurity_documents.html
http://www.selectagents.gov,

these boxes

(Do not worry if you cannot see all your text once you press retur:

1.a. How was the sample size chosen to ensure adequate power to detect a pre-specified effect size?

Enzyme (beta galactosidase) assays were performed using at least three independent biological
replicates except for Fig 1A and Appendix Figs S2 and S6 (n=2). All other experiments were carried
out at least two times. Key experiments incl. Fig. 1A, BACTH data (Fig. 3A) and sRNA half-life
determinations were reproduced using independent E. coli strain lineages (n=2; data in Appendix).
See also Statistics statement in the Materials and Methods section.

1.b. For animal studies, include a statement about sample size estimate even if no statistical methods were used. NA
2. Describe inclusion/exclusion criteria if samples or animals were excluded from the analysis. Were the criteria pre- NA
established?

3. Were any steps taken to minimize the effects of subjective bias when allocating animals/samples to treatment (e.g. NA
randomization procedure)? If yes, please describe.

For animal studies, include a statement about randomization even if no randomization was used. NA
4.a. Were any steps taken to minimize the effects of subjective bias during group allocation or/and when assessing results [NA
(e.g. blinding of the investigator)? If yes please describe.

4.b. For animal studies, include a statement about blinding even if no blinding was done NA

5. For every figure, are statistical tests justified as appropriate?

Yes; two-tailed student’s t-test were performed to assess whether two data sets are significantly
different. Replicates number is given in the Figure legends and Materials and Methods section. The|
calculated p values are reported in the source data files.

Do the data meet the assumptions of the tests (e.g., normal distribution)? Describe any methods used to assess it.

Yes




Is there an estimate of variation within each group of data?

NA

Is the variance similar between the groups that are being statistically compared?

NA

C- Reagents

6. To show that antibodies were profiled for use in the system under study (assay and species), provide a citation, catalog
number and/or clone number, supplementary information or reference to an antibody validation profile. e.g.,
Antibodypedia (see link list at top right), 1DegreeBio (see link list at top right).

7. Identify the source of cell lines and report if they were recently authenticated (e.g., by STR profiling) and tested for
mycoplasma contamination.

NA

* for all hyperlinks, please see the table at the top right of the document

D- Animal Models

8. Report species, strain, gender, age of animals and genetic modification status where applicable. Please detail housing
and husbandry conditions and the source of animals.

NA

9. For experiments involving live vertebrates, include a statement of compliance with ethical regulations and identify the
committee(s) approving the experiments.

10. We recommend consulting the ARRIVE guidelines (see link list at top right) (PLoS Biol. 8(6), €1000412, 2010) to ensure
that other relevant aspects of animal studies are adequately reported. See author guidelines, under ‘Reporting
Guidelines’. See also: NIH (see link list at top right) and MRC (see link list at top right) recommendations. Please confirm
compliance.

E- Human Subjects

11. Identify the committee(s) approving the study protocol.

NA

12. Include a statement confirming that informed consent was obtained from all subjects and that the experiments
conformed to the principles set out in the WMA Declaration of Helsinki and the Department of Health and Human
Services Belmont Report.

13. For publication of patient photos, include a statement confirming that consent to publish was obtained.

NA

14. Report any restrictions on the availability (and/or on the use) of human data or samples.

NA

15. Report the clinical trial registration number (at ClinicalTrials.gov or equivalent), where applicable.

NA

16. For phase Il and Ill randomized controlled trials, please refer to the CONSORT flow diagram (see link list at top right)
and submit the CONSORT checklist (see link list at top right) with your submission. See author guidelines, under ‘Reporting
Guidelines’. Please confirm you have submitted this list.

17. For tumor marker prognostic studies, we recommend that you follow the REMARK reporting guidelines (see link list at
top right). See author guidelines, under ‘Reporting Guidelines’. Please confirm you have followed these guidelines.

NA

F- Data Accessibility

18: Provide a “Data Availability” section at the end of the Materials & Methods, listing the accession codes for data
generated in this study and deposited in a public database (e.g. RNA-Seq data: Gene Expression Omnibus GSE39462,
Proteomics data: PRIDE PXD000208 etc.) Please refer to our author guidelines for ‘Data Deposition’.

Data deposition in a public repository is mandatory for:
a. Protein, DNA and RNA sequences

b. Macromolecular structures

c. Crystallographic data for small molecules

d. Functional genomics data

e. Proteomics and molecular interactions

19. Deposition is strongly recommended for any datasets that are central and integral to the study; please consider the
journal’s data policy. If no structured public repository exists for a given data type, we encourage the provision of datasets
in the manuscript as a Supplementary Document (see author guidelines under ‘Expanded View’ or in unstructured
repositories such as Dryad (see link list at top right) or Figshare (see link list at top right).

20. Access to human clinical and genomic datasets should be provided with as few restrictions as possible while respecting
ethical obligations to the patients and relevant medical and legal issues. If practically possible and compatible with the
individual consent agreement used in the study, such data should be deposited in one of the major public access-
controlled repositories such as dbGAP (see link list at top right) or EGA (see link list at top right).

21. Computational models that are central and integral to a study should be shared without restrictions and provided in a
machine-readable form. The relevant accession numbers or links should be provided. When possible, standardized format
(SBML, CellML) should be used instead of scripts (e.g. MATLAB). Authors are strongly encouraged to follow the MIRIAM
guidelines (see link list at top right) and deposit their model in a public database such as Biomodels (see link list at top
right) or JWS Online (see link list at top right). If computer source code is provided with the paper, it should be deposited
in a public repository or included in supplementary information.

G- Dual use research of concern

22. Could your study fall under dual use research restrictions? Please check biosecurity documents (see link list at top
right) and list of select agents and toxins (APHIS/CDC) (see link list at top right). According to our biosecurity guidelines,
provide a statement only if it could.




