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1st Editorial Decision 10th Mar 2025

Dear Brian,

Thank you for the submission of your manuscript to EMBO reports. We have now received the full set of referee reports that is
pasted below.

As you will see, all referees acknowledge that the findings are interesting. However, they also have several comments and
suggestions that should all be addressed. Please let me know in case you disagree, and we can discuss the exact revision
requirements further, also in a video chat, if you like.

I would thus like to invite you to revise your manuscript with the understanding that the referee concerns must be fully addressed
and their suggestions taken on board. Please address all referee concerns in a complete point-by-point response. Acceptance of
the manuscript will depend on a positive outcome of a second round of review. It is EMBO reports policy to allow a single round
of major revision only and acceptance or rejection of the manuscript will therefore depend on the completeness of your
responses included in the next, final version of the manuscript.

We realize that it is difficult to revise to a specific deadline. In the interest of protecting the conceptual advance provided by the
work, we recommend a revision within 3 months (10th Jun 2025). Please discuss the revision progress ahead of this time with
the editor if you require more time to complete the revisions.

You can either publish the study as a short report or as a full article. For short reports, the revised manuscript should not exceed
27,000 characters (including spaces but excluding materials & methods and references) and 5 main plus 5 expanded view
figures. The results and discussion sections must further be combined, which will help to shorten the manuscript text by
eliminating some redundancy that is inevitable when discussing the same experiments twice. For a normal article there are no
length limitations, but it should have more than 5 main figures and the results and discussion sections must be separate. In both
cases, the entire materials and methods must be included in the main manuscript file.

IMPORTANT NOTE: we perform an initial quality control of all revised manuscripts before re-review. Your manuscript will FAIL
this control and the handling will be DELAYED if the following APPLIES:

1) A data availability section providing access to data deposited in public databases is missing. If you have not deposited any
data, please add a sentence to the data availability section that explains that.

2) Your manuscript contains statistics and error bars based on n=2. Please use scatter blots in these cases. No statistics should
be calculated if n=2.

When submitting your revised manuscript, please carefully review the instructions that follow below. Failure to include requested
items will delay the evaluation of your revision.

1) a .docx formatted version of the manuscript text (including legends for main figures, EV figures and tables). Please make sure
that the changes are highlighted to be clearly visible.

2) individual production quality figure files as .eps, .tif, .jpg (one file per figure). See https://wol-prod-cdn.literatumonline.com/pb-
assets/embo-site/EMBOPress_Figure_Guidelines_061115-1561436025777.pdf for more info on how to prepare your figures.

3) We replaced Supplementary Information with Expanded View (EV) Figures and Tables that are collapsible/expandable online.
A maximum of 5 EV Figures can be typeset. EV Figures should be cited as 'Figure EV1, Figure EV2" etc... in the text and their
respective legends should be included in the main text after the legends of regular figures.

- For the figures that you do NOT wish to display as Expanded View figures, they should be bundled together with their legends
in a single PDF file called *Appendix*, which should start with a short Table of Content. Appendix figures should be referred to in
the main text as: "Appendix Figure S1, Appendix Figure S2" etc. See detailed instructions regarding expanded view here:

- Additional Tables/Datasets should be labeled and referred to as Table EV1, Dataset EV1, etc. Legends have to be provided in
a separate tab in case of .xls files. Alternatively, the legend can be supplied as a separate text file (README) and zipped
together with the Table/Dataset file.

4) a .docx formatted letter INCLUDING the reviewers' reports and your detailed point-by-point responses to their comments. As
part of the EMBO Press transparent editorial process, the point-by-point response is part of the Review Process File (RPF),
which will be published alongside your paper.

5) a complete author checklist, which you can download from our author guidelines . Please insert information in the checklist
that is also reflected in the manuscript. The completed author checklist will also be part of the RPF.

6) Please note that all corresponding authors are required to supply an ORCID ID for their name upon submission of a revised



manuscript (). Please find instructions on how to link your ORCID ID to your account in our manuscript tracking system in our
Author guidelines

7) Before submitting your revision, primary datasets produced in this study need to be deposited in an appropriate public
database (see https://www.embopress.org/page/journal/14693178/authorguide#datadeposition). Please remember to provide a
reviewer password if the datasets are not yet public. The accession numbers and database should be listed in a formal "Data
Availability" section placed after Materials & Method (see also
https://www.embopress.org/page/journal/14693178/authorguide#datadeposition). Please note that the Data Availability Section
is restricted to new primary data that are part of this study. * Note - All links should resolve to a page where the data can be
accessed. *

If your study has not produced novel datasets, please mention this fact in the Data Availability Section.

8) At EMBO Press we ask authors to provide source data for the main manuscript figures. Our source data coordinator will
contact you to discuss which figure panels we would need source data for and will also provide you with helpful tips on how to
upload and organize the files.

9) Our journal also encourages inclusion of *data citations in the reference list* to directly cite datasets that were re-used and
obtained from public databases. Data citations in the article text are distinct from normal bibliographical citations and should
directly link to the database records from which the data can be accessed. In the main text, data citations are formatted as
follows: "Data ref: Smith et al, 2001" or "Data ref: NCBI Sequence Read Archive PRINA342805, 2017". In the Reference list,
data citations must be labeled with "[DATASET]". A data reference must provide the database name, accession
number/identifiers and a resolvable link to the landing page from which the data can be accessed at the end of the reference.
Further instructions are available at https://www.embopress.org/page/journal/14693178/authorguide#referencesformat

10) Regarding data quantification (see Figure Legends:
https://www.embopress.org/page/journal/14693178/authorguide#figureformat)

The following points must be specified in each figure legend:

- the name of the statistical test used to generate error bars and P values,

- the number (n) of independent experiments (please specify technical or biological replicates) underlying each data point,
- the nature of the bars and error bars (s.d., s.e.m.),

- If the data are obtained from n {less than or equal to} 2, use scatter blots showing the individual data points.

Discussion of statistical methodology can be reported in the materials and methods section, but figure legends should contain a
basic description of n, P and the test applied.

- Please also include scale bars in all microscopy images.

11) The journal requires a statement specifying whether or not authors have competing interests (defined as all potential or
actual interests that could be perceived to influence the presentation or interpretation of an article). In case of competing
interests, this must be specified in your disclosure statement. Further information: https://www.embopress.org/competing-
interests

12) All Materials and Methods need to be described in the main text using our 'Structured Methods' format, which is required for
all research articles. According to this format, the Methods section includes a Reagents and Tools Table (listing key reagents,
experimental models, software and relevant equipment and including their sources and relevant identifiers) followed by a
Methods and Protocols section describing the methods using a step-by-step protocol format. The aim is to facilitate adoption of
the methodologies across labs. More information on how to adhere to this format as well as a downloadable template (.docx) for
the Reagents and Tools Table can be found in our author guidelines:
https://www.embopress.org/page/journal/14693178/authorguide#structuredmethods.

An example of a Method paper with Structured Methods can be found here: https://www.embopress.org/doi/full/10.1038/s44320-
024-00037-6#sec-4

We would also welcome the submission of cover suggestions, or motifs to be used by our Graphics Illustrator in designing a
cover.

As part of the EMBO publication's Transparent Editorial Process, EMBO reports publishes online a Review Process File (RPF)
to accompany accepted manuscripts. This File will be published in conjunction with your paper and will include the referee



reports, your point-by-point response and all pertinent correspondence relating to the manuscript.

You are able to opt out of this by letting the editorial office know (emboreports@embo.org). If you do opt out, the Review
Process File link will point to the following statement: "No Review Process File is available with this article, as the authors have
chosen not to make the review process public in this case."

I look forward to seeing a revised form of your manuscript when it is ready.

Best,
Esther

Esther Schnapp, PhD
Senior Editor
EMBO reports

Referee #1:

The Luke's laboratory previously showed that RNA-DNA hybrids are present at dysfunctional short telomeres, prevent resection
and promote repair by HDR (Pires, 2023). This suggests that TERRA RNA-DNA hybrids require positive and negative regulation
to drive repair and are subjected to removal to allow efficient resection and

HDR. Therefore, Bento and coworkers further assessed the role of RNase H1 and RNase H2 in telomere maintenance in
absence of telomerase.

In this work, they show that RNase H2 binds to normal length telomeres but progressively loses association as telomeres
shorten while RNase H1 is recruited when telomeres become critically short, and this occurs as cells enter the S phase. The
recruitment of RNase H1 to short telomeres promotes the loading of Rad51, likely by removing the RNA-DNA.

This is an interesting study in line with the previous discoveries of the lab. They shed light on the interplay between RNA-DNA
hybrid resolvases at short telomeres, suggesting that RNase H2 is constitutively bound to telomeres and that RNase H1
recruited at short telomere in S phase. Sen1 data are les documented than RNases data.

Comments :

-The constitutive binding of RNase H2 (vs RNase H1) at telomeres is intriguing. Does binding of RNase H2 is cell-cycle
regulated like RNaseH1? ChIP of RNase H2 in synchronized cells should be performed.

The authors claim that RNase H2 binding is lost progressively during replicative senescence indicating that telomere length is
correlated to the level of RNase H2.

ChIP of RNase H2 in a mutant that have long telomeres could be performed to address this point.

-Recruitment of RNase H1 seems to occur mainly in S phase, likely in response to replication stress at short telomeres. It is
shown also that absence or overexpression of RNase H1 accelerate senescence. Absence of RNase H1 also abolishes the
binding of Rad51 in est2- cells. Does overexpression of RNaseH1 increase Rad51 binding in est2- cells? How do the authors
correlate Rad51 binding with accelerated senescence in absence of RNase H1and when it is overexpressed?

-The authors claim that "TERRA promotes HDR at short telomeres to prevent early onset of senescence" (p9, second
paragraph). What lacks clarity to me is the role of Rad51 during senescence which is depicted in figure 4B. Does Rad51
promotes protection of shortest telomeres or does Rad51 promotes HDR for survivors appearance? Is the model in line with
Teixeira lab data that show that Rad51 is crucial to maintain viability in telomerase negative cells? (Xu et al., 2015). Do RNases
absence or overexpression have an impact on survivor type?

These points should be clarified.

-The authors investigated Rad51 binding but did not mention RPA recruitment. How is binding of Rad51 correlated to RPA
recruitment? If not shown, this could be discuss in the text.
Minor points:

Figure 1A : % of growth reaches 200%. That looks abnormal. Any comments ?



Figure 2D : Is decrease of RNase H2 between PD10 and PD40 statistically significant ? Statis tical analysis (left panel) should
be presented in comparison with EST2 cells.

Figure 2F: R-ChIP absence of telomerase at PD10 and PD40 would be more informative.

Figure 3: Are ChIP of Sen1 possible in telomerase positive and telomerase negative cells?

Referee #2:

The work by Bento et al describes a study of yeast telomere maintenance examining regulators of delayed replicative
senescence. Specifically, TERRA R-loops, which are known to be important for protecting telomeres and initiating telomere
recombination are studied. TERRA formation, but also clearance by RNaseH1 and SEN1 is shown to be important for regulating
recombination based telomere extension. Thus, the authors expose an elegant regulatory mechanism in which the dynamics of
TERRA R-loops provide an important control mechanism, with potential relevance to ALT mechanisms in cancer. Overall the
work is interesting and supported by the data. Several suggestions to improve the manuscript are outlined below.

- Figure 1 does not do a very good job presenting any significant differences. This may be a data presentation issue. No
measures of statistical significance are shown. Perhaps an informative model cartoon could be juxtaposed, or the absolute value
of the nadir in population doublings could be reported and compared? It is interesting that catalytically active and inactive RNH1
have the same effects, | just thought the data could be presented in a more compelling and statistically supported way.

- The senescence curves in Figure 3 have the same problem as Figure 1. The PD Nadir shifts, but its not clear how significant
this is and the curves overlap to obscure easy comparison.

-l liked the separation of function allele experiments with SEN1 in Figure 3. Could the authors do the spot dilution growth assays
with sen1-3 also? It would seem fruitful for completeness to observe the suppressive effects on senescence in Fig 3B of sen1-3
relative to sen1-1 borne out in the growth assays.

-The Rad51 chip and suppression by RNH1 deletion in Figure 4 is very clear. The discussion on Exo1 mediated resection is
quite emphatic but not supported by experiments in this work. Can the authors point to literature, or experiments that | am
missing. Could BLM-DNAZ2, or other nucleases, be involved in initiating HR at these RNH1 processed and shortened telomeres?
Perhaps the literature is clear enough, but | would like to at least see some discussion of the other players. Perhaps even better
would be redoing the Rad51 ChlIP from Figure 4A in an est2exo1 double mutant to show loss of Rad51. Apologies if this has
been shown in previous work that | missed.

Referee #3:

The Luke lab has previously shown that RNase H2 association to telomeres is impaired as telomeres shorten. As a result,
TERRA RNA-DNA hybrids accumulate, triggering homology-direct repair (HDR) that delays replicative senescence in the
absence of telomerase. In this manuscript, the authors show that RNase H1, in contrast to RNase H2, is recruited to short
telomeres to remove RNA-DNA hybrids, which is necessary to promote HDR, presumably because the RNA-DNA hybrids
prevent the 5' end resection needed to initiate HDR, as has been demonstrated at double-strand break ends. Overall, this is an
important addition to the current knowledge about the role of RNase H1 and H2 on TERRA RNA-DNA hybrids during replicative
senescence. Nevertheless, | have a few concerns about the statistical significance of some of the experiments. In particular, |
believe that the role of Sen1 during replicative senescence is quite minor (if any at all) compared to RNase H1 and H2.

Specific comments:

The "actin" locus is used a control for ChlP experiments. | assume this is referring to the ACT1 gene? If so, it would be more
accurate to say ACT1 instead of actin. Furthermore, why is there less RNase H1 association at this locus in the est2 PD40
sample (Fig. EV1B)?

In Fig. EV1C, why is senescence delayed in the RNH1-6xHA POL2-9xmyc est2 strain? For the corresponding ChIP experiments
shown in Fig. EV1E, why is statistical significance only indicated when comparing the alpha factor and 30' time points of the
RNase H1 ChIP to telomere 15L experiment? Similarly, for Fig. EV1F, why is statistical significance only indicated when
comparing the 30" and 45' time points for the Pol2 ChlIP to telomere 1L experiment? If none of the other comparisons are
statistically significant, the authors should indicate this and modify the text appropriately.

In Fig. 2B (telomere 1L panel), is the difference between "EST2" and "est2 PD40" statistically significant (as it is for the telomere
15L experiment)?



It is stated on page 7 that "Sen1 levels increased, albeit more subtly, at PD40 following telomerase deletion."” This is not evident
looking at Fig. 2E and no statistical signficance is indicated. In addition, it is difficult to conclude that est2 sen1-1 exhibits
accelerated senescence compared to est2 because the sen1-1 single mutant is sick at 27C. Taken together, the role of Sen1 on
replicative senescence seems rather minor.

In Fig. EV2A, why is there no acceleration of senescence in the rnh1 est2 strain-as there is in Fig. 3A and as stated in the text?



1st Authors' Response to Reviewers 31st Mar 2025

Referee #1:
Comments:

-The constitutive binding of RNase H2 (vs RNase H1) at telomeres is
intriguing. Does binding of RNase H2 is cell-cycle regulated like RNaseH1?
ChIP of RNase H2 in synchronized cells should be performed.

We have previously published this in 2017 (Graf et al, Cell, Figure 4B) and shown that H2 binding to
telomeres increases throughout the S phase and peaks in late S. This is consistent with TERRA forming
hybrids in early S and then the R-loops being removed before the replication machinery passes.

The authors claim that RNase H2 binding is lost progressively during
replicative senescence indicating that telomere length is correlated to the
level of RNase H2.ChIP of RNase H2 in a mutant that have long telomeres
could be performed to address this point.

In figure 4c of Graf et al, we domonstrate that in rif1 mutants where telomeres are extremely long, there is
no change in the amount of RNase H2 at telomeres. In rif2 mutants however, there is no binding of RNase
H2 to telomeres, despite having long telomeres, consistent with Rif2 interacting with, and binding to,
RNAse H2.

-Recruitment of RNase H1 seems to occur mainly in S phase, likely in
response to replication stress at short telomeres. It is shown also that
absence or overexpression of RNase H1 accelerate senescence. Absence of
RNase H1 also abolishes the binding of Rad51 in est2- cells. Does
overexpression of RNaseH1 increase Rad51 binding in est2- cells? How do
the authors correlate Rad51 binding with accelerated senescence in absence
of RNase H1and when it is overexpressed?

The overexpression of RNase H1 reduces Rad51 at short telomeres. This was published in Graf et al, 2017
Cell Figure 2i. Furthermore we showed in Balk et al 2013 that the overexpression of RNase H1 is epistatic
with the loss of the HDR machinery. This is consistent with what we are now showing, in that both the
appearance and the removal of hybrids are critical for HDR at telomeres. It is known that the loss of
RADS51 leads to an increased rate of replicative senescence, because when critically short telomeres
arise, they must be repaired (Jolivet et al, Sci. Rep, 2019).

-The authors claim that "TERRA promotes HDR at short telomeres to prevent
early onset of senescence"” (p9, second paragraph). What lacks clarity to me
is the role of Rad51 during senescence which is depicted in figure 4B. Does
Rad51 promotes protection of shortest telomeres or does Rad51 promotes
HDR for survivors appearance? Is the model in line with Teixeira lab data that
show that Rad51 is crucial to maintain viability in telomerase negative cells?
(Xu et al., 2015). Do RNases absence or overexpression have an impact on
survivor type?

These points should be clarified.



Please see our answer to the point above. Everything depicted is absolutely in line with the Teixeira data
in that Rad51 is important to repair short telomeres and prevent early onset replicative senescence.
Rad51 is very important for the creation of Type | survivors, however we have not looked into survivor
types in this manuscript, but have rather focused on the effects during senescence. We feel that looking
at survivors requires an independent study and is beyond the scope of this current manuscript.

-The authors investigated Rad51 binding but did not mention RPA
recruitment. How is binding of Rad51 correlated to RPA recruitment? If not
shown, this could be discuss in the text.

Thank-you. We agree that this is important to consider and since we speculate that TERRA R-loops are
inducing replication stress, itis likely that RPA accumulates. We have included this in the text in the
discussion regarding Figure 4. We also comment that RPA has been demonstrated to interact with, and
modulate, RNase H1 activity in vivo and in vitro.

Minor points:
Figure 1A : % of growth reaches 200%. That looks abnormal. Any comments ?

We frequently observe this when starting cultures from freshly dissected spores onto selective synthetic
media. In the first few days it takes time for cells to adapt from the solid to the liquid media.

Figure 2D : Is decrease of RNase H2 between PD10 and PD40 statistically
significant ? Statis tical analysis (left panel) should be presented in
comparison with EST2 cells.

It is not, all significant differences are indicated.

Figure 2F: R-ChlIP absence of telomerase at PD10 and PD40 would be more
informative.

Performing such experiments in senescent cells has layers of complexity that make it impossible to
interpret the results. Indeed, rnh1, rnh201 and sen1-1 mutants all senesce at very different rates, therefor
we cannot directly assess whether R-loops are due to the loss of the gene or the different stage of
senescence, hence we have decided to perform the R-ChIP in telomerase positive cells.

Figure 3: Are ChIP of Sen1 possible in telomerase positive and telomerase
negative cells?

Please see Figure 2E, we have performed the Sen1 ChIP in EST2 and est2 cells.

Referee #2:

- Figure 1 does not do a very good job presenting any significant differences.
This may be a data presentation issue. No measures of statistical significance



are shown. Perhaps an informative model cartoon could be juxtaposed, or the
absolute value of the nadir in population doublings could be reported and
compared? Itis interesting that catalytically active and inactive RNH1 have
the same effects, | just thought the data could be presented in a more
compelling and statistically supported way.

Thanks for pointing this out. We have included a cartoon as you suggested to clarify what we are seeing
on the senescence curves (see new Figure 1A). Furthermore we have performed statistical test between
the values at the NADIR, which we have now included in tables beside each curve. | think this will make
the data much more accessible for the reader.

- The senescence curves in Figure 3 have the same problem as Figure 1. The
PD Nadir shifts, but its not clear how significant this is and the curves overlap
to obscure easy comparison.

-see answer to comment above

-1 liked the separation of function allele experiments with SEN1 in Figure 3.
Could the authors do the spot dilution growth assays with sen1-3 also? It
would seem fruitful for completeness to observe the suppressive effects on
senescence in Fig 3B of sen1-3 relative to sen1-1 borne out in the growth
assays.

-We have performed this analysis as suggested, and included it as Figure 3D. The results mirrors what we
reported in Figure 3B and is consistent with the liquid assay.

-The Rad51 chip and suppression by RNH1 deletion in Figure 4 is very clear.
The discussion on Exo1 mediated resection is quite emphatic but not
supported by experiments in this work. Can the authors point to literature, or
experiments that | am missing. Could BLM-DNAZ2, or other nucleases, be
involved in initiating HR at these RNH1 processed and shortened telomeres?
Perhaps the literature is clear enough, but | would like to at least see some
discussion of the other players. Perhaps even better would be redoing the
Rad51 ChlIP from Figure 4A in an est2exo1 double mutant to show loss of
Rad51. Apologies if this has been shown in previous work that | missed.

- you are correct, we were much too exclusive in terms of only referring to Exo1. We have expanded the
discussion here in the description of the Figure 4 data. We largely refer to the Fallet et al, NAR 2014 paper
from the Teixeira lab. In this paper it was demonstrated that in addition to Exo1, also Sae2, Mre11 and
Sgs1 are involved in processing short telomeres. Indeed, they all contribute to the generation of ssSDNA at
telomeres which then gets loaded with Rad51 and Rad52. In this paper, they show that an experimentally
induced short telomere accumulates ssDNA in an Mre11 and Exo1 dependent manner. Hence will will
tone down the emphasis specifically on Exo1 inhibition and rather refer to “resection factors” with
reference to this publication. The model will also be adjusted accordingly.



Referee #3:

Specific comments:

The "actin" locus is used a control for ChlIP experiments. | assume this is
referring to the ACT1 gene? If so, it would be more accurate to say ACT1
instead of actin. Furthermore, why is there less RNase H1 association at this
locus in the est2 PD40 sample (Fig. EV1B)?

-Thanks for this comment. Indeed, we have re-labelled this correctly as ACT1. Although it is not
statistically different, there is less RNase H1 not only at ACT1 in PD10, but also at telomeres in PD10. We
don’t have an explanation for this yet, but we are working on it. What | can say is that Rnh1 levels
decrease as cells enter senescence, as measured by western blotting (see below figure). Hence the
decrease at PD10 may account for the decreased binding. At PD40 we also have decreased H1 levels
(below), but now we have local replication stress at telomeres, and this likely accounts for the
accumulation and recruitment at telomeres despite the decreased levels. This is work in progress and
will be published elsewhere, where we describe how the DNA damage checkpoint affects RNase H1
levels and recruitment.

Figures for referees not shown.

In Fig. EV1C, why is senescence delayed in the RNH1-6xHA POL2-9xmyc est2
strain?

-we believe that there may be an effects of the epitope tags, likely from the Pol2-9xmyc strain. We know
that the Rnh1-HA tag seems to function normally, and the Pol2-9xmyc is viabile, but it may have slight
replication alterations that are not detectable on the level of viability. We have now commented on this in
the text and acknowledge that the epitope tags may affect senescence rates.

For the corresponding ChIP experiments shown in Fig. EV1E, why is statistical
significance only indicated when comparing the alpha factor and 30' time



points of the RNase H1 ChlIP to telomere 15L experiment? Similarly, for Fig.
EV1F, why is statistical significance only indicated when comparing the 30’
and 45' time points for the Pol2 ChIP to telomere 1L experiment? If none of the
other comparisons are statistically significant, the authors should indicate
this and modify the text appropriately.

-we have gone through all figures and improved how we report the statistical significance as requested by
reviewer 2. In short, all significant differences are now indicated along with the corresponding p value. For
Figure EV1F, the differences are not statistically different and we have modified the text accordingly to
point out that there were culture to culture differences in terms of synchrony. We have corrected a
calculation error on the FigEV1F for the alpha-factor sample, however this does not change the outcome
of the results.

In Fig. 2B (telomere 1L panel), is the difference between "EST2" and "est2
PD40" statistically significant (as it is for the telomere 15L experiment)?

-itis not, all statistics data is now available on the plotted graphs

Itis stated on page 7 that "Sen1 levels increased, albeit more subtly, at PD40
following telomerase deletion." This is not evident looking at Fig. 2E and no
statistical signficance is indicated.

-agree, that at telomere 1L the increase is not as striking as it is at 15L. Nonetheless it is significantly
increased when comparing early to late population doublings at both telomeres that we analyzed.

In addition, it is difficult to conclude that est2 sen1-1 exhibits accelerated
senescence compared to est2 because the sen1-1 single mutant is sick at
27C. Taken together, the role of Sen1 on replicative senescence seems rather
minor.

-we can only agree that the effects of the sen1-1 mutant are more difficult to interpret due to the sickness
at 27°C however the delayed senescence of the est2 rnh201 mutant is clearly reversed by the sen1-1
mutant, as the est2 rnh201 sen1-1 looks identical to the est2 sen1-1. In addition we also see the reversal
of delayed senescence in rnh201 est2 mutants with the sen1-3 mutant and this is not temperature
dependent. We have now also included a spotting to show this in a complementary manner as was
requested by reviewer 2.

In Fig. EV2A, why is there no acceleration of senescence in the rnh1 est2
strain-as there is in Fig. 3A and as stated in the text?

-We agree, that in this particular experiment we did not see a big difference in the rate of senescence.
However we have repeated this experiment and can confirm that the rnh1 mutant is fast-senescing (see
Figure below from an independent heterozygous diploid). This is a bit of a problem with these liquid
growth experiments as we are artificially selecting for the best growers which often prevail and there are
culture to culture variations. It is also important to point out that because of this problem we normally do
at least 6 biological replicates, but since we were also doing ChlP in the experiment you were referring to,
we only did 3 replicates. However, we feel it is important to show this particular curve as it corresponds to



the Rad51 ChIP experiments that were performed. So even though the senescence rates were not
strongly affected in this experiment, we can still detect differences in Rad51 levels.
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1st Revision - Editorial Decision 4th Apr 2025

Dear Brian,

Thank you for the submission of your revised manuscript. We have now received the enclosed report from referee 1 who was
asked to assess it. This referee only has one more minor comment that | would like you to address before we can proceed with
the official acceptance of your manuscript.

A few editorial requests will also need to be addressed:
- The Data Availability section needs to be placed before the Acknowledgments

- There is an author name discrepancy: Vanessa Borges Pires in the ms vs. Vanessa Pires in the online submission system,
please correct.

- The author CHECKLIST file is missing the corr. author name, journal name and ms ID#; it appears that there is an error with
the Excel file (pop-up window: Some parts of this workbook may have been repaired or discarded.) It may be best to download a
new checklist and submit it with your final ms. Also, the entire section on statistics needs to be filled in.

- Tables EV1-EV3 have the following titles in their files: Table S1-S3, this needs to be corrected especially the mismatch
between the numbers of the tables (e.g. Table EV2 has Table S3 title, etc.); Table EV2 and EV3 are only called out in the
Reagents&Tools table which needs to be removed from the ms; we need the callouts for Table EV2 and EV3 to also be provided
in the ms text. The Reagents&Tools table needs to be uploaded as an individual file.

- The manuscript sections should be in the following order: Title page - Abstract & Keywords - Introduction - Results -
Discussion - Methods - Data Availability - Acknowledgments - Disclosure Statement & Competing Interests - References -
Figure Legends - (Main Tables with legends if applicable) - Expanded View Figure Legends

*Figure Legends - Comments™

- Please note that the exact p values are not provided in the legend of figure 4A, please provide exact values as reasonable.

- Please note that the legends for figure 2 is not provided in the sequential manner (legend for sub-figure 2D is provided before
legend of sub-figure 2B, C). This needs to be rectified.

- Please note that the legends for figure 3 is not provided in the sequential manner (legend for sub-figure 2C is provided before
legend of sub-figure 3B). This needs to be rectified.

EMBO press papers are accompanied online by A) a short (1-2 sentences) summary of the findings and their significance, B) 2-
3 bullet points highlighting key results and C) a synopsis image that is exactly 550 pixels wide and 200-600 pixels high (the
height is variable). The synopsis image should provide a sketch of the major findings, like a graphical abstract. Please note that
text needs to be readable at the final size. Please send us this information along with the final manuscript.

I look forward to seeing a final version of your manuscript as soon as possible.

Best,
Esther

Esther Schnapp, PhD
Senior Editor
EMBO reports

Referee #1:

The authors addressed the concerns of all referees. | would recommend that certain points addressed in the point-by-point
response and referring to previously published results by the Luke's lab and the Teixeira's lab, be added to the text for a better
understanding by a wider readership
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Referee #1:

Comments:

The authors addressed the concerns of all referees. | would recommend that
certain points addressed in the point-by-point response and referring to
previously published results by the Luke's lab and the Teixeira's lab, be added
to the text for a better understanding by a wider readership

Thanks for taking the time to go through our revisions. With regards to your remaining comment, we have
now added more detail regarding the regulation of RNase H2 at telomeres and how it regulates TERRA
RNA-DNA hybrids. This can be found in the introduction. In the discussion we have expanded on the
known Teixeira data implicating Rad51 and the production of ssDNA at critically short telomeres.
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Prof. Brian Luke

Johannes Gutenberg University

Institute of Developmental Biology and Neurobiology
Hanns-Dieter-Hlisch-Weg 15

Mainz 55128

Germany

Dear Brian,

| am very pleased to accept your manuscript for publication in the next available issue of EMBO reports. Thank you for your
contribution to our journal.

Your manuscript will be processed for publication by EMBO Press. It will be copy edited and you will receive page proofs prior to
publication. Please note that you will be contacted by Springer Nature Author Services to complete licensing and payment
information.

You may qualify for financial assistance for your publication charges - either via a Springer Nature fully open access agreement
or an EMBO initiative. Check your eligibility: https://www.embopress.org/page/journal/14693178/authorguide#chargesguide

Should you be planning a Press Release on your article, please get in contact with embo_production@springernature.com as
early as possible in order to coordinate publication and release dates.

If you have any questions, please do not hesitate to contact the Editorial Office. Thank you for your contribution to EMBO
Reports.

Best regards,
Esther

Esther Schnapp, PhD
Senior Editor
EMBO reports

>>> Please note that it is EMBO Reports policy for the transcript of the editorial process (containing referee reports and your
response letter) to be published as an online supplement to each paper. If you do NOT want this, you will need to inform the
Editorial Office via email immediately. More information is available here: https://www.embopress.org/transparent-
process#Review_Process
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Reporting Checklist for Life Science Articles (updated January
This checklist is adapted from Materials Design Analysis Reporting (MDAR) Checklist for Authors. MDAR establishes a minimum set of requirements in

transparent reporting in the life sciences (see Statement of Task: 10.31222/osf.io/9sm4x). Please follow the journal's guidelines in preparing your
Please note that a copy of this checklist will be published alongside your article.

Abridged guidelines for 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.

USEFUL LINKS FOR COMPLETING THIS FORM
The EMBO Journal - Author Guidelines
EMBO Reports - Author Guidelines
Molecular Systems Biology - Author Guidelines
EMBO Molecular Medicine - Author Guidelines

— ideally, figure panels should include only measurements that are directly comparable to each other and obtained with the same assay.
— plots include clearly labeled error bars for independent experiments and sample sizes. Unless justified, error bars should not be shown for technical
— if n<5, the individual data points from each experiment should be plotted. Any statistical test employed should be justified.

— Source Data should be included to report the data underlying figures according to the guidelines set out in the authorship guidelines on Data

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?
- 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.

Please complete ALL of the questions below.
Select "Not Applicable™ only when the requested information is not relevant for your study.

Materials

Newly Created Materials

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

New materials and reagents need to be available; do any restrictions
apply?

Yes

Reagents and Tools Table

Antibodies

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

For antibodies provide the following information:

- Commercial antibodies: RRID (if possible) or supplier name, catalogue
number and or/clone number

- Non-commercial: RRID or citation

Yes

Reagents and Tools Table

DNA and RNA sequences

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Short novel DNA or RNA including primers, probes: provide the
sequences.

Yes

Reagents and Tools Table

Cell materials

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Cell lines: Provide species information, strain. Provide accession number
in repository OR supplier name, catalog number, clone number, and/OR
RRID.

Yes

Reagents and Tools Table

Primary cultures: Provide species, strain, sex of origin, genetic
modification status.

Report if the cell lines were recently authenticated (e.g., by STR profiling)
and tested for mycoplasma contamination.

Experimental animals

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Laboratory animals or Model organisms: Provide species, strain, sex,
age, genetic modification status. Provide accession number in repository
OR supplier name, catalog number, clone number, OR RRID.

Animal observed in or captured from the field: Provide species, sex,
and age where possible.

Please detail housing and husbandry conditions.

Plants and microbes

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Plants: provide species and strain, ecotype and cultivar where relevant,
unique accession number if available, and source (including location for
collected wild specimens).

Microbes: provide species and strain, unique accession number if
available, and source.

Yes

Reagents and Tools Table

Human research participants

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

If collected and within the bounds of privacy constraints report on age, sex
and gender or ethnicity for all study participants.

Core facilities

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

If your work benefited from core facilities, was their service mentioned in
the acknowledgments section?

Design
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Ethics

Study protocol

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

If study protocol has been pre-registered, provide DOI in the
manuscript. For clinical trials, provide the trial registration number OR cite
DOl.

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

Laboratory protocol

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Provide DOI OR other citation details if external detailed step-by-step
protocols are available.

Experimental study design and statistics

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Include a statement about sample size estimate even if no statistical
methods were used.

Were any steps taken to minimize the effects of subjective bias when
allocating animals/samples to treatment (e.g. randomization procedure)?
If yes, have they been described?

Include a statement about blinding even if no blinding was done.

Describe inclusion/exclusion criteria if samples or animals were
excluded from the analysis. Were the criteria pre-established?

If sample or data points were omitted from analysis, report if this was due
to attrition or intentional exclusion and provide justification.

For every figure, are statistical tests justified as appropriate? Do the data
meet the assumptions of the tests (e.g., normal distribution)? Describe any
methods used to assess it. Is there an estimate of variation within each
group of data? Is the variance similar between the groups that are being
statistically compared?

Yes

Figures

Sample definition and in-laboratory replication

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

In the figure legends: state number of times the experiment was replicated
in laboratory.

Yes

Figures

In the figure legends: define whether data describe technical or biological
replicates.

Yes

Figures

Ethics

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Studies involving human participants: State details of authority granting
ethics approval (IRB or equivalent committee(s), provide reference
number for approval.

Studies involving human participants: 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.

Studies involving human participants: For publication of patient photos,
include a statement confirming that consent to publish was obtained.

Studies involving experimental animals: State details of authority
granting ethics approval (IRB or equivalent committee(s), provide
reference number for approval. Include a statement of compliance with
ethical regulations.

Studies involving specimen and field samples: State if relevant permits
obtained, provide details of authority approving study; if none were
required, explain why.

Dual Use Research of Concern (DURC)

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Could your study fall under dual use research restrictions? Please check
biosecurity documents and list of select agents and toxins (CDC):
https://www.selectagents.gov/sat/list.htm

If you used a select agent, is the security level of the lab appropriate and
reported in the manuscript?

If a study is subject to dual use research of concern regulations, is the
name of the authority granting approval and reference number for the
regulatory approval provided in the manuscript?

Reporting

The MDAR framework recommends adoption of discipline-specific guidelines, established and endorsed through community initiatives. Journals have their own policy about

requiring specific guidelines and recommendations to complement MDAR.

Adherence to community standards

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

State if relevant guidelines or checklists (e.g., ICMJE, MIBBI, ARRIVE,
PRISMA) have been followed or provided.

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.

For phase Il and lll 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.

Data Availability

Data availability

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Have primary datasets been deposited according to the journal's
guidelines (see 'Data Deposition' section) and the respective accession
numbers provided in the Data Availability Section?

Yes

Data Availability Section

Were human clinical and genomic datasets deposited in a public access-
controlled repository in accordance to ethical obligations to the patients and
to the applicable consent agreement?

Are computational models that are central and integral to a study
available without restrictions in a machine-readable form? Were the
relevant accession numbers or links provided?

If publicly available data were reused, provide the respective data citations
in the reference list.
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