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1st Editorial Decision 14th Aug 2019

Dear Dr. Baena Lopez,

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

lam sorry to say that the decision on your manuscript is not a positive one. As you will see, none of
the referees provides strong support for the publication of your work in EMBO reports. The referees
indicate that the relevance of the findings is questionable and that the data is rather preliminary,
and doubt the central conclusions. Further, they note technical shortcomings. As the reports are
below, I will not detail them here.

Given the comments of the three referees, the amount of work required to address them, and the
fact that EMBO reports can only invite revision of papers that receive enthusiastic support from the
referees upon initial assessment, we cannot offer to publish your manuscript.

I am sorry to have to disappoint you this time. I nevertheless hope, that the referee comments will
be helpful in your continued work in this area, and Ithank you once more for your interest in our
journal.

Yours sincerely,

Achim Breiling
Editor
EMBO Reports

Referee #1:

In this manuscript, the authors define a function of the initiator caspase Dronc in the Drosophila
midgut. First, they demonstrate initiator caspase activity in progenitor cells which they later identify
as enteroblasts (EBSs). T his caspase activity is independent of effector caspases and non-apoptotic
in nature. They also show that under the experimental and feeding conditions, there is no cell
turnover and no differentiation. To identify a non-apoptotic function of Dronc in the midgut, the
authors generated a new mutant allele of Dronc (DroncKO) in which the first exon is replaced by an
attP site. The attP site was used by the authors to insert various wild-type, mutant and tagged
Dronc constructs for characterization. In this manner, they created a conditional Dronc allele that
can be flipped out in every cell type depending on the tissue-specific Gal4 line. When they
conditionally knocked-out Dronc in progenitor cells, they observed premature differentiation of EBs
into enteroblasts (ECs) and hyperplasia. Using a tagged Dronc transgene, they showed that Dronc
is expressed in EBs. Finally, they show that Dronc acts upstream of Notch and IR signaling in a
negative manner.

This is a potentially interesting manuscript, but there a number of issues which need to be
addressed by the authors before publication.

1.lam not sure why the authors examine the non-apoptotic function of Dronc in the R4/R5 region
of the midgut. Looking at the figures, it appears more to be R5 than R4. That is problematic as R5
borders the hindgut which influences the behavior of R5 quite a bit. Why did the authors not



address this question in the R4ab compartment which is commonly used for midgut studies?
Therefore, lam not so sure how relevant the findings in this manuscript are.

2. The authors rule out effector caspases for this function of Dronc. However, Tang et al. (2015)
and Ding et al (2016) showed that there is also a lot of non-apoptotic effector caspase activity in
the midgut which appears to be particularly high in the R5 region. Ding et al showed that this
effector caspase activity is dependent on Dronc. How does this all work together? Can both
systems be combined to determine if they are overlapping or independent?

3. The authors do not present a phenotypic characterization of the DroncKO allele, other than to
say that it is pupal lethal with other Dronc alleles. Is this allele actually a loss-of-function allele? The
reason why | am asking this question is that the authors only remove the first exon which encodes
the prodomain of Dronc. The large and small catalytic subunits are encoded by the second exon
which is still intact. There have been cases reported that when a small deletion removes the
initiator ATG, an internal in-frame AT G can be used for translation initiation which can generate a
gain-of-function mutant. Meyer et al. (2000) has shown that a prodomain-less Dronc construct has
increased caspase activity. Can the authors exclude this possibility for DroncKO?

4.In Figure 2B, the authors observe hyperplasia. Can they confirm this with mitotic markers?

5. Figure 3. The authors generate a GFP/Myc-tagged Dronc construct under Actin promoter control.
Given that this construct is driven under the ubiquitous Actin promoter, why is it only detectable in
EBs? The fact that an exogenously expressed protein is expressed in EBs does not mean that the
endogenous gene is expressed there, too. In fact, looking at the Dronc-Gal4 expression in sup Fig
5A, it appears to this author that the expression is largely in ECs.

6. Figure 4. The authors perform epistasis experiments with Dronc and Notch. It would be nice if
they could confirm these assays with a Notch marker.

7. Regarding the control of Notch by Dronc, is there any genetic interaction between Dronc and
Numb in the midgut. Do Numb mutants have a phenotype in the midgut?

8. In sup fig 3J and 3K, the authors express a C318A E352A mutant of Dronc. Due to the less
penetrant phenotypes, the authors conclude that Dronc requires catalytic activity (blocked by
C318A) for the non-apoptotic role in the midgut. However, this conclusion is not exact. E352A
blocks the processing of Dronc into large and small subunits which might be the reason for the less
penetrant phenotypes. Not sure why the authors did this experiment in an E352A background. It is
also not clear why in sup fig 3K, they deleted the CARD domain.

Referee #2:

In this manuscript, the authors describe a non-apoptotic function of the initiator caspase Dronc in
limiting the differentiation of enteroblasts under normal homeostasis. By using a number of novel
genetic reagents, they establish the requirement of Dronc catalytic activity in enteroblasts, and not
intestinal stem cells, to limit their differentiation into enterocytes. These findings are interesting as
they further support the non-apoptotic functions of caspases and describes a cell-type specific
function in the adult posterior gut in Drosophila



The authors suggest that the catalytic activity of Dronc is required rather than Dronc acting as a
scaffold for protein interactions. This raises several question including how is Dronc activated and
how is apoptosis prevented in the present of Dronc activity? While Dronc can undergo

autoactivation, the requirement of Dark for Dronc activation should be assessed. On the basis of
the DBS-S-QF sensor, the abundance and activation of Drice should also be assessed. Are there
conditions where enteroblast differentiation can be blocked by Dronc overexpression or does this
promote apoptosis? These issues need to be address and discussed in further detail.

In the current format, the findings are preliminary and require a more extensive evaluation that in
the most part uses the reagents and methods they already have established. This should include a
thorough analysis with appropriate controls of all of the cell types (e.g. esg, delta, Su(H), Pros and
Pdm) as well as markers of proliferation and cell death, for each genotype examined. The
guantitation analysis should be kept consistent across the experiments. In addition, the rational for
several experiments and the presentation order of the figures as well as the inclusion of sup data in
the main figures could all be improved.

Referee #3:

In this paper, Arthurton et al. present data which they believe shows a function for the Caspase,
Dronc, in enteroblast (EB) differentiation in the fly intestine. A non-apoptotic, differentiation function
for a caspase in gut homeostasis is potentially quite interesting. The fly strains generated here,
which have conditional alleles of Dronc, are elegant tools thae should be generally useful for
studying caspase function in diverse contexts. However, this paper has numerous technical flaws
and shortcomings that led us to doubt it's central conclusions. In addition there are many things
that are not clearly presented. Specific comments follow below:

1. The introduction (lines 80-90) does not give an accurate or comprehensive summary of what the
published literature reports about the mechanisms of the ISC-EB-EC differentiation pathway. For
instance, well known roles for Esg, Pdm1, Stat, and su(H) are not mentioned. Since this paper is
about EB differentiation, the introduction to this topic should accurate.

2.Using the REDDM cell lineage tracing system, the authors make the interesting and important
point that under their conditions, ISCs in the midgut can be essentially quiescent. However there
are many papers that show how rates of ISC division change as a function of gut region, fly age,
sex, and mating. The authors need to specify clearly what gut region, sex, and age of flies they've
used for their experiments.

3.In figures 1A and 1D, it looks like that the authors only show the R5 region of the midgut. Based
on these pictures, it is hard to tell that DBS-S-QF is strikingly upregulated upon paraquat
treatment. Much of the upregulation most likely happened in the malpighian tubules. The authors
need to show whole midgut pictures for figures 1A and 1D. It could also help to quantify the DBS-S-
QF fluorescence values.

4. QF,which is activated in one of their conditional K/O strains, is known to be toxic for Drosophila
cells. Thus the experiments with the QF-taged Dronc allele may be misleading. The authors should
either test this, or use the Suntag allele for all experiments (it is already used for most experiments).

5. Using the P35 overexpression data (Fig. 1G-1I) to suggest a non-apoptotic function of caspase in



the gut is quite indirect and not so informative. It might be better to test the rate of gut
regeneration in homozygous Df(3L)H99 (reaper/hid/grim triple mutants) flies. Further, knockdown of
Dronc in EBs in the H99-/- background (apoptosis-deficient condition) should be more direct way to
determine the non-apoptotic function of Dronc during EB-to-EC differentiation. The EB specific
driver, su(H)-Gal4-TS can be used here. It is surprising this tool is not used in this manuscript.

6. In Fig 1, the authors should plot the frequencies of cells that are Red+ Green+, Red+ Green-, and
Red- Green+. This would be more informative.

7.In Figure 2, the authors should use the Su(H)GBE-Gal4, a well-defined EB-specific driver, to knock
out Dronc. The results might also be validated using standard FRT or MARCM clones mutant for
Dronc, using another allele. In addition, the figure is not clear. What is the full genotype of the
samples shown in 2A, 2B? Where is Suntag-Cherry? Counts of mitoses could also be useful here
(to confirm Fig 2C).

8. The data in Fig 2 consistent with hyperplasia and proliferation could be explained be a
requirement for Dronc in cell viability, rather than differentiation. The authors have not done enough
to rule out this possibility.

9. The expression analysis of Dronc is poor. Endogenous Dronc or tagged active Dronc could be be
detected for some un-explained reason. An inactive tagged for was detected (Fig 3), but it is not
clear that this mirrors the actual expression of endogenous Dronc. Moreover, the double staining in
Fig 3 suggests the Dronc may be expressed in ISCs as well as EBs. The legend to this figure is not
clear about what is shown.

10. The epistasis tests shown in Figure 4 are not meaningful. These merely suggest that Notch
signaling and mTOR are dominant to Dronc in regulating differentiation. These results don't really
imply that Dronc acts "as a negative regulator of the terminal differentiation program”, as the
authors suggest. The authors at least need some biochemistry or molecular data to support that
Dronc acts through Notch or mTOR pathway to regulate EB-to-EC differentiation. For instance,
examining the expression levels of the critical components of each pathway upon Dronc LOF or
GOF could support their thesis. As noted above (point #8), many of the results presented here are
also consistent with the possibility that loss of Dronc promotes gut epithelial turnover because
Dronc is somehow essential for cell viability.

** As a service to authors, EMBO Press provides authors with the ability to transfer a manuscript
that one journal cannot offer to publish to another journal, without the author having to upload the
manuscript data again. To transfer your manuscript to another EMBO Press journal using this
service, please click on

Link Not Available



1st Authors' Response to Reviewers 12th Feb 2020

Referee: 1

1. lam not sure why the authors examine the non-apoptotic function of Dronc in the R4/R5
region of the midgut. Looking at the figures, it appears more to be R5 than R4. That is
problematic as R5 borders the hindgut which influences the behavior of R5 quite a bit. Why
did the authors not address this question in the R4ab compartment which is commonly used
for midgut studies? Therefore, | am not so sure how relevant the findings in this manuscript
are.

We focused our initial analysis in the final region of the R4 and R5 because we previously
described a wave of non-apoptotic caspase activation upon adult eclosion starting from these
regions, that later spreads into more anterior parts of posterior midgut (1). However, we have
now expanded the study into the more anterior regions of the posterior midgut mentioned by
the reviewer (R4ab). The new version of the manuscript now includes low magnification images
of such regions. In Supplementary Fig 3, we include low magnification images of the posterior
midgut in Dronc heterozygous and Dronc KO conditions. This data complements the low
magnification images of the Dronc LOF and Notch intra experiments of Figure 4, illustrating the
loss of esg expressing cells throughout the whole of the posterior midgut. Finally, we provide
data showing that paraquat treatment induces regeneration in the whole posterior midgut,
whilst there is no evidence of tissue replenishment in our experimental conditions. Collectively,
this information confirms the suitability of our analysis in the R4/5 region and validates our
conclusions in the entire posterior midgut. Based on this, we have to respectfully disagree with
the referee regarding the relevance and validity of our findings.

2. The authors rule out effector caspases for this function of Dronc. However, Tang et al. (2015)
and Ding et al (2016) showed that there is also a lot of non-apoptotic effector caspase activity in
the midgut which appears to be particularly high in the R5 region. Ding et al showed that this
effector caspase activity is dependent on Dronc. How does this all work together? Can both
systems be combined to determine if they are overlapping or independent?

We would like to thank the reviewer for this interesting question. We have combined the Ding et
al. reporter with our previously published apical sensor, DBS-S-QF (Supplementary Figure 1) (1).
The DBS-S-QF reporter) appears to be mostly activated within the small progenitor cells,
whereas the Ding et al. reporter is mainly activated within ECs. Interestingly, while there are
some instances of overlap between the reporters, it also appears that they can be activated
independently. These differences could emerge from the fact that the activation of DBS-S-QF
precedes the activation of CasExpress, since the first reports on initiator and subsequently
effector caspase activation, whilst CasExpress is only activated by effector caspases.
Additionally, this disparity between the reporters could result from either an alternative non-
apoptotic functional requirement for different caspase members, or specific response thresholds
of activation for each sensor. Nevertheless altogether this confirms the presence of non-



apoptotic caspase activation within the intestine, but untangling the function in each cell type is
outside of the scope of this manuscript,

3. The authors do not present a phenotypic characterization of the DroncKO allele, other than to
say that it is pupal lethal with other Dronc alleles. Is this allele actually a loss-of-function allele?
The reason why | am asking this question is that the authors only remove the first exon which
encodes the prodomain of Dronc. The large and small catalytic subunits are encoded by the
second exon which is still intact. There have been cases reported that when a small deletion
removes the initiator ATG, an internal in-frame ATG can be used for translation initiation which
can generate a gain-of-function mutant. Meyer et al. (2000) has shown that a prodomain-less
Dronc construct has increased caspase activity. Can the authors exclude this possibility for
DroncKO?

We would like to thank the reviewer for their query and have sought to clarify this within the text.
To answer the reviewer’s questions, the DroncKO allele contains a genomic deletion (see PCR
analysis of the genomic region shown in Supplementary Figure 2B) which creates a null allele. This
allele has the first exon removed and replaced with an attP landing site. As the reviewer can see in
Supplementary Figure 2C, we obtain identical phenotypes using heteroallelic combinations of Dronc
null alleles (e.g. Dronc®) with DroncKO, and homozygous DroncKO as previously described with
other null alleles (pupal lethality, (2) ). Furthermore, we were able to demonstrate that the
phenotypes associated with our DroncKO mutant can only be rescued by re-inserting wildtype Dronc
cDNA into the DroncKO landing site (Supplementary Figure 3). The functional rescue obtained with
the wildtype cDNA of Dronc in our KO line prevents Dronc LOF lethality and fulfils the requirement of
Dronc in specific tissues such as the gut). Whilst we understand the reviewers concern that our allele
may act as a gain of function allele based on the findings of Meyer et al (2000), the data described
discards that possibility and confirm the nature of our KO allele. Although this information was
included in our original submission, in the new version of the text we have modified these points in
order to avoid any confusion regarding the nature of our KO allele.

4. In Figure 2B, the authors observe hyperplasia. Can they confirm this with mitotic markers?

We have performed an EDU staining in Dronc heterozygous vs null backgrounds (see Supplementary
Figure 3) this shows an increase in cell proliferation within the gut precursor cells in a Dronc mutant
background. Validating this result and our LOF experiments using the newly created Dronc alleles,
we observed that genetic mosaics of a Dronc'”? null allele are larger than controls (Supplementary
Figure 3). This data has been incorporated and referenced in the new version of the manuscript.

5. Figure 3. The authors generate a GFP/Myc-tagged Dronc construct under Actin promoter control.
Given that this construct is driven under the ubiquitous Actin promoter, why is it only detectable in
EBs? The fact that an exogenously expressed protein is expressed in EBs does not mean that the
endogenous gene is expressed there, too. In fact, looking at the Dronc-Gal4 expression in sup Fig 5A,
it appears to this author that the expression is largely in ECs.



Ultimately, the molecular reason why our Dronc-myc tagged protein is accumulated in EBs remains
elusive. However, we want to highlight that this preferential accumulation is only detectable in
conditions without tissue regeneration (Fig 3). Upon tissue damage, the construct is also
accumulated in other cell types such as ECs (Supplementary Fig 6 ). Therefore, the accumulation of
our chimeric protein appears to persist in Dronc-activating cells. This is also supported by our
findings using the Dronc-activity sensor DBS-S-QF (Fig 3 ). We can speculate about how a non-active
version of Dronc could be stabilised in Dronc-activating cells, but this is outside of the scope of the
manuscript and it could compromise the narrative of the text. Therefore, we have not extended our
explanation on this front. Considering that the results of our functional experiments correlate with
the accumulation and activation of Dronc in EBs, it is conceivable to think that Dronc is expressed in
EBs. Indeed, the widespread expression of Dronc was noticed by the reviewer in Supplementary Fig
6. Therefore, the accumulation of Dronc and its function in EBs cannot be linked to the
transcriptional regulation of the gene. Together this data supports our hypothesis that Dronc is
specifically required in EBs and this function is likely to be linked with post-transcriptional regulatory
mechanisms.

6. Figure 4. The authors perform epistasis experiments with Dronc and Notch. It would be nice if
they could confirm these assays with a Notch marker.

We would like to thank the reviewer for their suggestion since this has been one of the key findings
added to the manuscript. The new version of the manuscript incorporates a analysis the well-
established transcriptional reporter of Notch activity and EB identity marker, Su(H)-Lacz (3-5) (Figure
4). We observe that this reporter gene is broadly expressed in Dronc mutant conditions throughout
the gut in different cell types, including fully differentiated ECs. Importantly, this up-regulation of
Su(H)-Lacz occurs in flies reared in our experimental regime, without epithelial turnover. Validating
the crosstalk between Dronc and Notch pathway, Su(H)-Lacz expression is rapidly downregulated
upon differentiation under regenerative conditions (paraquat). This data consolidates our genetic
interactions and indicates that Notch signalling is negatively regulated by Dronc in EBs. This
fundamental result has prominently been highlighted and discussed in the text.

7. Regarding the control of Notch by Dronc, is there any genetic interaction between Dronc and
Numb in the midgut. Do Numb mutants have a phenotype in the midgut?

We would like to thank the reviewer for their idea. Whilst we cannot completely rule out a
regulatory role for Numb in combination with Dronc within the intestinal system, it is difficult to
reconciliate this possibility with our current data. Previous literature has previously shown that the
functional interaction between Numb and Dronc in neuroblasts, relies exclusively on protein-protein
interactions and it is fully independent of the enzymatic activity of Dronc. Indeed, Numb does not
appear to contain Dronc cleavage sites. In our study, we are able to demonstrate that a
proteolytically inactive version of Dronc, with a single amino acid substitution (C318A,
Supplementary figure 4), recapitulated the Dronc LOF allele experiments in Figure 2. This implies a
requirement for the catalytic activity of the protein rather than its sole presence, in order to regulate
EB function. This suggests that Numb in this context has a minor contribution to our DronckKO LOF
phenotypes. Based on this, we consider this experiment unnecessary, although this possibility has
been discussed in the discussion section of the manuscript.



8. In sup fig 3J and 3K, the authors express a C318A E352A mutant of Dronc. Due to the less
penetrant phenotypes, the authors conclude that Dronc requires catalytic activity (blocked by
C318A) for the non-apoptotic role in the midgut. However, this conclusion is not exact. E352A blocks
the processing of Dronc into large and small subunits which might be the reason for the less
penetrant phenotypes. Not sure why the authors did this experiment in an E352A background. It is
also not clear why in sup fig 3K, they deleted the CARD domain.

We thank the reviewer for their query, understand their reasoning, and have sought to address their
concerns. To achieve this, we generated a new allele which is a proteolytically inactive however
remains cleavable (C318A). In this experimental condition we were able to recapitulate the findings
of the C318A E352A Dronc allele, confirming a requirement for the catalytic activity of Dronc to
regulate EB function. As a protein recruitment domain, the rational for deleting the CARD domain
was to establish if it had any effect on the regulation of EBs within this context. The data suggests
however, that at least in combination with a (C318A E352A), its role is negligible.



Referee 2:

In this manuscript, the authors describe a non-apoptotic function of the initiator caspase Dronc in
limiting the differentiation of enteroblasts under normal homeostasis. By using a number of novel
genetic reagents, they establish the requirement of Dronc catalytic activity in enteroblasts, and not
intestinal stem cells, to limit their differentiation into enterocytes. These findings are interesting as
they further support the non-apoptotic functions of caspases and describes a cell-type specific
function in the adult posterior gut in Drosophila

The authors suggest that the catalytic activity of Dronc is required rather than Dronc acting as a
scaffold for protein interactions. This raises several question including how is Dronc activated and
how is apoptosis prevented in the present of Dronc activity? While Dronc can undergo
autoactivation, the requirement of Dark for Dronc activation should be assessed. On the basis of the
DBS-S-QF sensor, the abundance and activation of Drice should also be assessed. Are there
conditions where enteroblast differentiation can be blocked by Dronc overexpression or does this
promote apoptosis? These issues need to be address and discussed in further detail.

In the current format, the findings are preliminary and require a more extensive evaluation that in
the most part uses the reagents and methods they already have established. This should include a
thorough analysis with appropriate controls of all of the cell types (e.g. esg, delta, Su(H), Pros and
Pdm) as well as markers of proliferation and cell death, for each genotype examined. The
quantitation analysis should be kept consistent across the experiments. In addition, the rational for
several experiments and the presentation order of the figures as well as the inclusion of sup data in
the main figures could all be improved.

We would like to thank the reviewer for their comments and their general suggestions on how to
improve the manuscript, we however disagree with them that the data is preliminary, since all of the
information included is solid and supports the conclusions extracted from the data. Regardless we
have tried to address many of their concerns and have attempted to incorporate additional key
experiments in the manuscript that solidify our initial conclusions. Unfortunately, not all of the
experiments suggested by the reviewer have been incorporated, since we consider some of them
redundant or unnecessary.

e The reviewer raises an interesting question as to how Dronc is able to function without
resulting in cell death. This remains an unanswered question within the field. A number of
studies have suggested that the levels of Dronc activation are tightly controlled with a low to
mild activation resulting in its non-apoptotic function, and high levels of activation leading to
cell death. Whilst we openly state in the manuscript that we do not understand how Dronc is
activated in the gut, our functional experiments probe its requirement in preventing EB
differentiation in non-regenerative conditions. This is not incompatible with an alternative
apoptotic role in the same cell when Dronc is highly activated. Indeed, this apoptotic role is
likely to be required in tissue damaging conditions when an excess of intestinal precursors
are generated (6). A paragraph in the discussion section has been incorporated describing
all these possibilities in detail.



e The new version of the manuscript incorporates a dual labelling of the intestine combining
DBS-S-QF and CasExpress as requested by the reviewer. As shown in the figure CasExpress is
preferentially labelling differentiated ECs instead of EBs. This indicates that DBS-S-QF in non-
tissue-damaging conditions mainly labels a non-apoptotic function of initiator caspases in
EBs. Confirming this conclusion, all of the functional experiments removing different
members of the apoptotic cascade apart from Dronc have failed to trigger differentiation
phenotypes. This strongly supports the hypothesis that Dronc prevents EBs differentiating,
acting in a non-apoptotic manner. All of the new experiments have been incorporated into
the text and appropriately discussed in the different sections of the manuscript.

e In this new version of the text, we established that Dronc appears to act independently of
Dark through the overexpression of two independent RNAis. We also demonstrate that
upstream activators of the cascade are not involved through overexpression of a miRNA
against hid, grim and reaper.

e We have attempted to overexpress Dronc within our tissues in order to observe its effects,
however unfortunately this resulted in apoptosis. Therefore, the experiment suggested by
the reviewer cannot be performed.

e We have confirmed the presence of proliferation in figure 2 by incorporating EDU
experimental data into the text (Supplementary Figure 3).

e We are unsure as to which specific controls the reviewer feels the manuscript is lacking. We
do however believe that including experimental data such as TUNEL staining and
symmetrical cell identity makers for every experiment is excessive and will detract from the
readability of the manuscript, increasing its complexity unnecessarily. We have however
improved the presentation of the figures and the refurbished the text in line with the
reviewers wishes. Additional experiments have been incorporated in different sections of
text that support our initial hypothesis.



Referee #3:

In this paper, Arthurton et al. present data which they believe shows a function for the Caspase,
Dronc, in enteroblast (EB) differentiation in the fly intestine. A non-apoptotic, differentiation
function for a caspase in gut homeostasis is potentially quite interesting. The fly strains generated
here, which have conditional alleles of Dronc, are elegant tools thae should be generally useful for
studying caspase function in diverse contexts. However, this paper has numerous technical flaws and
shortcomings that led us to doubt it's central conclusions. In addition there are many things that are
not clearly presented. Specific comments follow below:

1. The introduction (lines 80-90) does not give an accurate or comprehensive summary of what the
published literature reports about the mechanisms of the ISC-EB-EC differentiation pathway. For
instance, well known roles for Esg, Pdm1, Stat, and su(H) are not mentioned. Since this paper is
about EB differentiation, the introduction to this topic should accurate.

We would like to thank the reviewer for their suggestion, and we agree with them. We have added a
few sentences in the introductory section to better cover the topic suggested by the reviewer, but
space limitations impede further explanations.

2. Using the REDDM cell lineage tracing system, the authors make the interesting and important
point that under their conditions, ISCs in the midgut can be essentially quiescent. However there are
many papers that show how rates of ISC division change as a function of gut region, fly age, sex, and
mating. The authors need to specify clearly what gut region, sex, and age of flies they've used for
their experiments.

We would like to thank the reviewer for this comment. Indeed, stating these points clearly within
the text is important for the manuscript and therefore we have included these improvements.
Additionally, to directly answer the reviewer’s question we have incorporated low magnification
images for a number of experiments. These images confirm a functional requirement for Dronc in
EBs differentiation throughout the posterior midgut. New data and text clarifications have been
added to the main manuscript to rectify concerns raised by the reviewer and improve the flow of the
text.

3. In figures 1A and 1D, it looks like that the authors only show the R5 region of the midgut. Based on
these pictures, it is hard to tell that DBS-S-QF is strikingly upregulated upon paraquat treatment.
Much of the upregulation most likely happened in the malpighian tubules. The authors need to show
whole midgut pictures for figures 1A and 1D. It could also help to quantify the DBS-S-QF
fluorescence values.

We thank the reviewer for their suggestion. We have updated the picture of the DBS-S-QF to a more
representative image. We have also included low magnification images of the DBS-S-QF sensor and
the ReDDM tool within Figure 1. We have elected not to quantify fluorescence values since we have
previously published quantifications of this nature in our previous manuscript (1) and the paraquat
treatments consistently decorate a large proportion of the gut with the DBS-S-QF signal.

4. QF, which is activated in one of their conditional K/O strains, is known to be toxic for Drosophila
cells. Thus the experiments with the QF-taged Dronc allele may be misleading. The authors should



either test this, or use the Suntag allele for all experiments (it is already used for most experiments).

We thank the reviewer for this comment, we are indeed aware of the previously published toxicity
related to QF in some circumstances. Indeed, the suntag-HA-Cherry allele was intentionally created
to circumvent such a problem. To discard potential deleterious effects of suntag-HA-Cherry,
additional constructs have been created containing this tag appended to Dronc. Importantly, the
rescue construct containing Dronc-suntag-HA-Cherry functionally rescues a Dronc KO mutant
background. Despite the previously reported toxicity of the QF protein, our alleles behave almost
identically within the contexts previously tested. Altogether, this confirms the suitability of our
alleles and solidifies our conclusions. Finally, we have obtained further validation of our alleles

generating genetic mosaics of a previously null allele of Dronc; Dronc'™.

5. Using the P35 overexpression data (Fig. 1G-1l) to suggest a non-apoptotic function of caspase in
the gut is quite indirect and not so informative. It might be better to test the rate of gut

regeneration in homozygous Df(3L)H99 (reaper/hid/grim triple mutants) flies. Further, knockdown of
Dronc in EBs in the H99-/- background (apoptosis-deficient condition) should be more direct way to
determine the non-apoptotic function of Dronc during EB-to-EC differentiation. The EB specific
driver, su(H)-Gal4-TS can be used here. It is surprising this tool is not used in this manuscript.

We thank the reviewer for their comments. In the manuscript the overexpression of P35 forms only
a part of our argumentation to suggest a non-apoptotic role for Dronc. In addition to P35, we also
demonstrate that the overexpression of RNAi against all known effector caspases fails to replicate
the Dronc LOF phenotypes, as does the knockdown of upstream regulators such as Dark.
Furthermore, the elimination of the expression of pro-apoptotic factors using a microRNA against
Hid, Grim and reaper (this experiment is equivalent to the one suggested by the reviewer using the
DfH99 but has the advantage of being able to simultaneously target the expression of these proteins
in all gut precursors) does not mimic the Dronc mutant differentiation phenotypes. All of these
factors strongly suggest that Dronc function in EBs is largely independent of the apoptotic pathway
(and cell death) in our experimental conditions. In line of this argument, we also failed to observe
any turnover of cells in the first seven days of ReDDM activation under our experimental regime.
Since observations from our previous manuscript demonstrated the presence of historical and non-
apoptotic apical caspase activity within the posterior midgut precursors (1), we conclude that there
is a non-apoptotic role for Dronc in regulating EB proliferation and differentiation in non-
regenerative conditions. Of course, this is not incompatible with an alternative apoptotic role in the
same cells when Dronc is potently activated under regenerative conditions. Indeed, this function is
likely to emerge in tissue damaging conditions and basal epithelial turnover when an excess of gut
precursors is generated (6). A paragraph in the discussion section has been incorporated describing
in detail all these possibilities.

Please see our answer regarding the usage of Su(H)-gal4 below, in point 7.

6. In Fig 1, the authors should plot the frequencies of cells that are Red+ Green+, Red+ Green-, and
Red- Green+. This would be more informative.

We would like to thank the reviewer for their idea, however We feel that displaying the data in this
way will be more confusing for the reader. Either way, the information described by the reviewer



can already be extracted from our graphs as they are currently presented. Furthermore, we would
also like to clarify that owing to the design of the ReDDM tool, it is impossible to achieve cells which
are Red- and Green+. This is because both the UAS-GFP and UAS-HistoneRFP are under the
regulation of the esg promoter and are initially expressed at the same time. The GFP signal
disappears when the Gal4 expression ceases, but one cannot switch off the RFP signal while
keeping the GFP.

7. In Figure 2, the authors should use the Su(H)GBE-Gal4, a well-defined EB-specific driver, to knock
out Dronc. The results might also be validated using standard FRT or MARCM clones mutant for
Dronc, using another allele. In addition, the figure is not clear. What is the full genotype of the
samples shown in 2A, 2B? Where is Suntag-Cherry? Counts of mitoses could also be useful here (to
confirm Fig 2C).

We thank the reviewer for their suggestions. We elected not to use the Su(H)-Gal4 driver as
previously published literature has suggested it is not specific to EBs, and it could include a subset of
pre-EEs cells (7). This could lead to the generation of misleading results. We also consider that the
experiment is redundant with our current mapping of the functional requirement of Dronc within
intestinal precursors. We have completed Dronc LOF experiments specifically targeting its expression
in the ISCs with DI-Gal4. This experiment showed that Dronc is not required in this cell type to
prevent proliferation and differentiation in non-regenerative conditions. Conversely, the
experiments using the esg-Gal4 driver have uncovered the novel functions of Dronc. Since the
expression pattern of esg-Gald incorporates the expression of DI-Gal4 (within ISCs) and all known EB
drivers, we hope the referee would agree with us that it is fair to conclude that there is a
requirement for Dronc specifically in EBs. In addition, we have noticed the upregulation of the
Notch-signalling pathway in Dronc mutant conditions, using Su(H)-lacZ as a reporter. Indeed, this
marker remains active in fully differentiated ECs. This opens up the possibility of generating genetic
stress in ECs using Su(H)-Gal4, due to the sustained production of flipase recombinase. This could
lead to potentially generating inadvertent effects difficult to interpret.

The manuscript now incorporates mitotic clones within the midgut using the Dronc'”? null allele
(Supplementary Figure 3). This experiment shows an increased clone size when compared to Ry+
clones (Supplementary Figure 3), thus validating the results obtained with our alleles and confirming
the effects of Dronc in progenitor cells.

The full genotypes for all experiments can be found in the materials and methods section, however
the full genotype for 2A is w'''® ; esg-Gal4 UAS-CD8-GFP : TubG80"™ UAS-Histone-RFP Dronc*© /SM6A-
TM6B and for 2B is w''*%; esg-Gal4 UAS-CD8-GFP / + ; TubG80" UAS-Histone-RFP Dronc*® / UAS-FLP
FRT Dronc-GFP-APEX FRT suntag-HA-Cherry. The suntag-HA-Cherry is expressed following excision of
the wildtype cassette, however, is not visible using immunofluorescence techniques, likely due to
the low levels of Dronc expression.

We agree with the reviewer and have included data for an EDU experiment in Supplementary Figure
3 to confirm the mitoses in Figure 2C.

All new data has been added to the manuscript as well as the corresponding text explanations.

8. The data in Fig 2 consistent with hyperplasia and proliferation could be explained be a
requirement for Dronc in cell viability, rather than differentiation. The authors have not done



enough to rule out this possibility.

Please see response to point number 5.

9. The expression analysis of Dronc is poor. Endogenous Dronc or tagged active Dronc could be
detected for some un-explained reason. An inactive tagged for was detected (Fig 3), but it is not
clear that this mirrors the actual expression of endogenous Dronc. Moreover, the double staining in
Fig 3 suggests the Dronc may be expressed in ISCs as well as EBs. The legend to this figure is not clear
about what is shown.

We thank the reviewer for their comments but disagree to some extent with their statement.
Unfortunately, the levels of Dronc expression are extremely low and not surprisingly, below the
threshold of detection through standard immunohistochemistry in many cell types. This has been
confirmed through our inability to detect different tagged versions of the Dronc protein expressed at
endogenous levels in the gut and other tissues. Indeed, it is often necessary to use systems to
amplify the signal to detect either Dronc as protein or its activity (8). Figure 4 of the manuscript
shows the preferential accumulation of Dronc in EBs in non-regenerative conditions. This
observation is confirmed by the colocalization of Su(H)-lacZ staining and the Dronc protein within
EBs. These findings correlate with a specific functional requirement for Dronc in EBs, so it is
conceivable that the EB specificity relies on the upregulation and activation of Dronc through
unknown mechanisms in these cells. Following the reviewers’ recommendation, we have improved
the clarity of these descriptions and the corresponding figure legend.

10. The epistasis tests shown in Figure 4 are not meaningful. These merely suggest that Notch
signaling and mTOR are dominant to Dronc in regulating differentiation. These results don't really
imply that Dronc acts "as a negative regulator of the terminal differentiation program", as the
authors suggest. The authors at least need some biochemistry or molecular data to support that
Dronc acts through Notch or mTOR pathway to regulate EB-to-EC differentiation. For instance,
examining the expression levels of the critical components of each pathway upon Dronc LOF or GOF
could support their thesis. As noted above (point #8), many of the results presented here are also
consistent with the possibility that loss of Dronc promotes gut epithelial turnover because Dronc is
somehow essential for cell viability.

We thank the reviewer for their comment. In this regard we have included further analysis
confirming the hypothesis that Dronc acts a negative regulator of Notch signalling (Figure 4). In our
new set of experiments, we have incorporated the transcriptional reporter of Notch signalling and
highly specific marker of EBs; Su(H)-LacZ. In Dronc KO intestines we observe increased expression of
this Notch reporter in both EBs and differentiated cells, suggesting an increase in Notch activity. This
strongly supports our initial hypothesis based on classical genetic epistasis that Dronc is required to
negatively regulate Notch signalling in EBs. Supporting further this hypothesis, we have also noticed
that Su(H)-lacZ is rapidly downregulated in differentiated ECs in regenerative conditions (Figure 4).
Finally, this key experiment also suggests that ECs originating from Dronc mutant EBs are unable to
effectively regulate key signalling pathways and are thus defective. This data also correlates with the
gPCR data from Supplementary Figure 3, demonstrating an aberrant expression of EC metabolic
proteins in intestines mutant for Dronc. Collectively this information validates our genetic epistasis



without the need for additional biochemical analysis, since the ultimate molecular link between
Notch and Dronc remains unknown. This is currently also out of the scope of this work and it would
require further experiments in the future.
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1st Revision - Editorial Decision 9th Apr 2020

Dear Dr. Baena Lopez

Thank you for the re-submission of your revised manuscript to EMBO reports. | am truly sorry for the
delay in getting back to you but we have only recently received the full set of referee reports and |
have also asked the referees for further feedback.

As you will see, referee 2 now supports publication of the manuscript. However, while both referees
1 and 3 clearly appreciate that the manuscript has been improved, they are not convinced that the
current data conclusively supports the conclusions made and we can therefore not offer publication
of the manuscript in tis current form. Referee 1 and 3 both consider experiments with the more
specific Su(H)GBE-Gal4 driver essential to substantiate the conclusions, a notion that referee 1
emphasized again during further discussion. Referee 1 is concerned that the current approach to
visualize Dronc expression is not convincing and that another assay should be employed. You have
already informed me that you have data based on a Dronc-TurbolD allele, which should ameliorate
this concern. The stability of catalytically inactive Dronc needs to be verified. It should be clarified
why ISC-specific loss of Dronc function does not affect the differentiation of the descendant cells,
i.e., EBs. Importantly, referee 3 remains unconvinced that the current data is sufficient to conclude
that Dronc restrains EB differentiation and alternative explanations need to be tested, as outlined.
The data on InR signaling, can be removed, as you already suggested. The use of a stronger ISC
driver is not essential, if the data convincingly show that DI-Gal4 has an 80% excision efficiency.

Given the constructive and supportive comments, | would like to give you the opportunity to
address the remaining concerns in a second round of revision. Please note that - given the current
situation - we have extended the revision time under our scooping protection to the time required
to perform the necessary experiments. | suggest to keep in contact and to discuss the revision and
timing further once more information on the duration of the current lockdown is available. We will
reset the revision clock once experiments can be resumed.

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) Your manuscript has currently five figures and will be published as Report. This requires that you
combine the Results and Discussion section. If the revision results in more than 5 figures your
manuscript will be published as Article and the sections can stay separate.

2) lattach to this email a related manuscript file with comments by our data editors. Please address
all comments and upload a revised file with tracked changes with your final manuscript submission.

3) Please provide up to five keywords.

4) Please add a callout to Figure 1D and Figure 2A, F,and G in the text, where appropriate.

5) 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 including page numbers. 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 xIs files. Alternatively, the legend can be
supplied as a separate text file (README) and zipped together with the Table/Dataset file.

6) Our routine figure check that we perform on all revised manuscript indicated that in Figure 3C the
green signal of the magnified image is much stronger than the green signal in the overview. We
generally recommend to use as little contrast modification as possible. This applies to all
fluorescent images.

7) We would also encourage you to include the source data for figure panels that show essential
data. Numerical data should be provided as individual xls or .csv files (including a tab describing the
data). For blots or microscopy, uncropped images should be submitted (using a zip archive if
multiple images need to be supplied for one panel). Additional information on source data and
instruction on how to label the files are available .

8) Figure 1 is currently in landscape orientation, please change to portrait.

9) The following images lack scale bars. Please add them and define their size in the figure legend.
Missing scale bars in 2F-G, 3A, S2C, S6
Missing magnification scale bars in 2A, 3,4D-1, S1A, S3, S6

10) Finally, EMBO reports 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 550x200-400 pixels large (width x height) in jpng format. You can either show a model
or key data in the synopsis image. Please note that the size is rather small and that text needs to
be readable at the final size. Please send us this information along with the revised manuscript.

Please let me know if you have any further questions. | am looking forward to receiving a revised
version of your manuscript.

Kind regards,
Martin
Martina Rembold, PhD

Editor
EMBO reports
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Referee #1:
| still have some major issues with this paper.

1.Istill find the approach in Figure 3 troublesome. Expressing a gene under a heterologous



promoter to learn something about its normal expression is just not legitimate. On top of that, they
are expressing the catalytic mutant which may have a completely different behavior compared to
wild-type. It is too bad that the tagging of the endogenous gene doesn't work. But in my mind, this
figure is seriously flawed.

2. The authors make a strong point that the function of Dronc in EBs is dependent on its catalytic
activity, because the catalytic mutant has the same phenotype as the null mutant. However, an
important control is missing here. We don't know if the catalytic mutant is a stable protein.

3. Along these lines, l asked the authors to consider that Dronc regulates Numb in this context. The
authors dismissed this thought and didn't address this concern.

4. Another point which confuses me is the data in Figure 2F-1. Here, the authors target Dronc in
ISCs using DI-Gal4. They say they target Dronc in more than 80% of the cells, but don't see the
same phenotype they see with esg-Gal4 (Figure 2A-E). What confuses me is that when they target
Dronc in ISCs, then the daughter cells of ISCs, including EBs, should also be mutant for Dronc. So, if
Dronc has this important function in EBs, why don't they see the phenotype when Dronc is targeted
in ISCs? The authors did not perform this experiment with an EB-specific (Su(H)-Gal4) driver. | find
the answer to point 7 of reviewer 3 very unsatisfying that the Su(H)-Gal4 driver is also expressed in
a subset of pre-EE cells. As the authors stated, the EEs are not affected by Dronc deficiency, so
leaky expression in some pre-EEs will not affect the result.

5. While this paper was in revision, another paper appeared (Reiff et al., 2019; reference 57). Reiff et
al. showed that expression of p35 increases the number of EBs in the posterior midgut, in contrast
to what is shown in this paper. While the authors cite Reiff et al., this was done in passing and does
not address this contrary finding. The authors need to address these opposite results.

6. The authors mention in line 200, that they used validated RNAI lines of the effector caspases in
Drosophila and cite Leulier et al (reference 45). However, Leulier et al. only validated the RNAi line of
Dcpl, but not the other caspases. The authors also didn't reveal which RNAi lines they were using
in this manuscript, as there are many out there now. The same applies to dark RNAI.

7.Lines 130 and 345 contain typos. Line 232: Fig. 2L is 2M.

Referee #2:

Iread with interest the comments of the other two Reviewers and the rebuttal letter from the
author. As far as addressing my queries are concerned, they have extended their analysis where
feasible and provided an improved manuscript. All reviewers had concerns in regard to verifying the
non-apoptotic role for Dronc and the authors have provided further support for this by examining
additional apoptotic regulators and reporters.

Referee #3:



The revision of this paper is improved in many respects, but still leaves some rather big questions
open. Most importantly, we were still not convinced that Dronc's role in EBs is to specifically
suppress premature differentiation into ECs, as opposed to other possible functions, for instance to
restrain EB division or promote EB/EC viability. In essence, although the data presented are
intriguing, we are not convinced by the authors' conclusions, depicted in the model (Fig 5b).
Specifically:

1.k is quite odd that the authors refuse to do experiments we suggested in point 7, using the EB-
specific Gal4 driver, su(H)GBE-Gal4. They cite Micchelli's paper and argue that the Su(H)GBE-Gal4
is not a specific EB driver, and could be expressed in a subset of pre-EEs. But this argument is non-
sensical. A more recent paper published by Steven Hou clearly showed that Su(H)GBE-Gal4 is
never expressed in the EE lineage, whereas esg-Gal4 (used extensively here) is. Testing the
function of Dronc loss specifically in EBs is the most direct way to test their model that Dronc
function in EBs accounts for these phenotypes, so they should try it. In this respect, it would also be
useful for the authors to try the alternative ISC driver, esg-Gal4 su(H)-Gal80 (ts), which is much
stronger than the DI-Gal4 driver. Much of the authors' argument rests on the lack of phenotype
from Dronc K/O by DI-Gal4, but DI-Gal4 is notoriously weak and might not be giving an interpretable
effect.

2. Regrading to the model in Fig 5, although Insulin-TOR pathway can act downstream of Notch
signaling based on the previous literature, it is nevertheless inappropriate to include it in the model
unless it has been thoroughly tested. Fig S7 has only a single result relevant to InR signaling, and it
is not sufficient. At the least, differentiation markers should be scored and an InR gain of function
rescue experiment should be presented.

In summary, the data presented here are very interesting, and the new tools for Dronc studies are
stellar. But we were just not convinced that Dronc in EBs specifically restrains their differentiation.
More data should be shown to support this novel idea. We wonder why "pre-mature differentiation”
of EBs would give so much ISC division. We also wonder if Dronc K/O kills or delaminates EBs or new
ECs non-apoptotically, thus activating regeneration and ISC division indirectly. We still wonder
whether Dronc K/O in EBs might make them (not the ISCs) divide, through some interesting
mechanism. These alternative explanations for the Dronc K/O phenotype can all be tested. If they
were, the model could be presented with more confidence.



2nd Authors’' Response to Reviewers 4th Aug 2020

RESPONSE TO REVIEWERS

We want to thank the reviewers for their appreciation of our data and their constructive criticisms, particularly
their reiterated interest in knowing the effects of eliminating Dronc expression exclusively in EBs. The associated
results of this experiment have shown novel data that have improved our understanding of how Dronc works in
non-apoptotic conditions, whilst expanding our working model. Of course, as always in science, it has opened
new questions that deserve to be analysed in future experiments beyond the scope of this manuscript. Beyond
the additional experimental information the new version of the manuscript has also improved the layout of the
figures, text descriptions, and logic flow of the text. In the following lines, you can find a summary of the new
experimental data and modifications incorporated into the manuscript.

- The new version of the manuscript incorporates pictures illustrating the preferential accumulation of Dronc

in EBs using an endogenously tagged form of Dronc with TurbolD.

We provide an immunoprecipitation experiment demonstrating that the phenotypes attributed to the

catalytically dead forms of Dronc are not a consequence of protein instability but the functional

deficiencies of these mutants.

- We provide Gain- and Loss-of-function experiments showing that Numb is highly unlikely to be correlated

with the Dronc phenotypes.

We have specifically eliminated the expression of Dronc in EBs using the Su(H)-Gal4 driver. The

experiment has shown an unexpected result, that makes our interpretation of how Dronc is functioning in

non-apoptotic situations more complete. This experiment has shown that Dronc insufficiency in EBs is not
able to generate hyperplasia and penetrant phenotypes equivalent to those obtained using esg-Gal4.

However the EBs increase in size, likely as an indication of entering into the differentiation pathway.

These results suggest that Dronc is required in both types of progenitor cells, but having a functionally

active version in one of them is sufficient to preserve the progenitor cells in an non-proliferative and

undifferentiated state. In this scenario, Dronc appears to ensure the coordinated behaviour of ISCs and

EBs, thus preventing the reactivation of progenitor cells without demand.

- We agree with reviewer number 3 that the data referred to the with regards to the insulin pathway is
tangential to the main argumentation of the manuscript, and does not bring additional information,
therefore we have decided to remove it from the final version of the manuscript. This simplifies the
manuscript, improving its clarity and the description of the results.

- The previous Figure number 5 corresponding to the model has been also removed from the manuscript
and it will become the graphic summary of the manuscript.

- The text and figures have been amended to incorporate new experimental data, results, description and
discussion. Important changes have been introduced in the text of the manuscript in the results and
discussion section to this end.

Below you can find a detailed response to your comments (text in red).

Referee #1.:
| still have some major issues with this paper.

1. I still find the approach in Figure 3 troublesome. Expressing a gene under a heterologous promoter to learn
something about its normal expression is just not legitimate. On top of that, they are expressing the catalytic
mutant which may have a completely different behavior compared to wild-type. It is too bad that the tagging of
the endogenous gene doesn't work. But in my mind, this figure is seriously flawed.

We now show the expression of Dronc endogenously tagged with the biotin ligase TurbolD (Shinoda, N., et al.,
Dronc-independent basal executioner caspase activity sustains Drosophila imaginal tissue growth. Proc Natl
Acad Sci U S A, 2019. 116(41): p. 20539-20544). This construct is able to report the presence of Dronc even
though is physiologically expressed at very low levels, by transferring biotin to all those proteins in close proximity
(Shinoda, N., et al., 2019). As shown in the new panel of Figure 4A, a preferential protein biotinylation is detected
in EBs under non-regenerative conditions. This result confirms and validates our previous observations using our
construct.

2. The authors make a strong point that the function of Dronc in EBs is dependent on its catalytic activity,
because the catalytic mutant has the same phenotype as the null mutant. However, an important control is
missing here. We don't know if the catalytic mutant is a stable protein.

We provide an immunoprecipitation followed by WB in Extended View Figure 2M. This WB shows that the
stability of the FL-WT form of Dronc, the FLCAEA (catalytically dead), and the same construct with a truncated
card domain (deltaCAEA) have comparable protein stability. This discards the correlation of our phenotypes with
the lack of expression and stability of our constructs. On the contrary, our conclusions regarding the enzymatic
requirement of Dronc.

3. Along these lines, | asked the authors to consider that Dronc regulates Numb in this context. The authors
dismissed this thought and didn't address this concern.



We have performed the experiment of either reducing or overexpressing numb with the esg-Gal driver; however,
none of these genetic manipulations caused noticeable phenotypes. This result and the published data indicating
the non-enzymatic relation of the Numb-Dronc phenotypes in neuroblasts, strongly argues against any relevant
implication of this factor in the intestinal Dronc-dependent phenotypes. For completeness, this information has
been included in the current version of the manuscript as Appendix Figure 3 F-G.

4. Another point which confuses me is the data in Figure 2F-I. Here, the authors target Dronc in ISCs using DI-
Gal4. They say they target Dronc in more than 80% of the cells, but don't see the same phenotype they see with
esg-Gal4 (Figure 2A-E). What confuses me is that when they target Dronc in ISCs, then the daughter cells of
ISCs, including EBs, should also be mutant for Dronc. So, if Dronc has this important function in EBs, why don't
they see the phenotype when Dronc is targeted in ISCs? The authors did not perform this experiment with an EB-
specific (Su(H)-Gal4) driver. | find the answer to point 7 of reviewer 3 very unsatisfying that the Su(H)-Gal4 driver
is also expressed in a subset of pre-EE cells. As the authors stated, the EEs are not affected by Dronc
deficiency, so leaky expression in some pre-EEs will not affect the result.

As we described in the initial figure 1 of the manuscript, our experiments have been performed in non-
regenerative conditions, therefore although the ISCs become mutant, they do not differentiate as there is no
demand for it. They remain in quiescence state. Supporting this, we have provided the ReDDM lineage tracing
under our experimental conditions (Figure 1). Complementarily, we have shown that the modulation of multiple
apoptotic regulators (e.g. P35, elimination of pro-apoptotic factors and effectors caspases) fail to induce the
appearance of phenotypes (Extended view Figure 4).

We thank reviewer 1 and 3 for reiterating the need to perform the experiment with Su(H)-Gal4, since it has
provided valuable information that has helped us to gain a greater understanding of how Dronc could work in
non-regenerative conditions, whilst expanding our working model. Initially, we had some scientific concerns
regarding the scientific potential of this experiment and technical difficulties (we found a genetic incompatibility
between the driver and Dronc that impeded us from building the relevant stocks to set up the experiment) that
made us reluctant to attempt it. After solving this problem by genetically cleaning the Gal4 driver, we managed to
build the required stocks. The experiment demonstrated an unexpected result that in turn, has helped us to know
better how Dronc is acting in non-apoptotic situations. Dronc deficiency in EBs increases their size but fails to
cause hyperplasia and penetrant differentiation phenotypes equivalent to that obtained using esg-Ga4 driver
(Figure 3). The combination of the results obtained with all of the Gal4 drivers suggests that Dronc activation is
required in both progenitor cells but having it in one of them is sufficient to preserve them in quiescence (non-
proliferative and undifferentiated). This model incidentally correlates very well with the observations using our
Dronc tools that indicate the preferential accumulation/activation of Dronc in EBs, but not exclusively, since low
levels are also detected in ISCs. In this scenario, Dronc appears to modulate not only the cell size of EBs, but
also coordinates the activity of ISCs and EBs in order to retain them in a quiescent state. The ultimate molecular
mechanism underlying these effects is unknown and beyond the scope of this manuscript, since it could be
related to the regulation of specific proteins expressed in both cells (e.g. Sox21), the length-strength-timing of
cell-cell interactions between ISCs and EBs, the regulation of specific intracellular pathways (e.g Notch), the
stress response upon exposure to specific environmental factors (e.g. microbiota interaction) etc... All of them
are interesting questions to follow up in future work. These possibilities, the new information and the model have
been included and discussed in the current version of the manuscript.

5. While this paper was in revision, another paper appeared (Reiff et al., 2019; reference 57). Reiff et al. showed
that expression of p35 increases the number of EBs in the posterior midgut, in contrast to what is shown in this
paper. While the authors cite Reiff et al., this was done in passing and does not address this contrary finding. The
authors need to address these opposite results.

The overexpression of either one or two copies of P35 does not cause noticeable phenotypes in our experimental
regime. Comparable results were also observed expressing RNAI lines against effector caspases. Therefore the
disparities with the manuscript cited by the reviewer could possibly emerge from the status of the epithelia in our
experimental setting (with negligible cell turnover over) and the manuscript cited (with minimal but still present cell
turn over). Taking into consideration this point, we have discussed the manuscript cited by the reviewer in the
section of the discussion that we have considered better aligned with the experimental results.



6. The authors mention in line 200, that they used validated RNAI lines of the effector caspases in Drosophila
and cite Leulier et al (reference 45). However, Leulier et al. only validated the RNAI line of Dcpl, but not the other
caspases. The authors also didn't reveal which RNAI lines they were using in this manuscript, as there are many
out there now. The same applies to dark RNA..

We apologise for the lack of information regarding some of the lines used in our study, this has been included in
the current version of the manuscript.

Regarding the specific comment of the RNAI lines of effector caspases, the manuscript of Leulier, F and
collaborators (Leulier, F, et al., Systematic in vivo RNAI analysis of putative components of the Drosophila cell
death machinery. Cell Death Differ, 2006. 13(10): p. 1663-74) provides information about the lines used in our
study. In Figure 3 for the reviewer (see below), we show how different combinations of RNAis can only reduce
apoptosis after irradiation (since their functional redundancy has been reported previously), whereas the
concomitant downregulation of all these genes abolishes apoptotic cell death (TUNEL staining). This information
has not been included in the manuscript since the characterisation of our RNAI lines has been done before and
have been used extensively in the literature.

Separately Combined

enG4 >Drice-RNAi Decay-RNAi
enG4 >Damm-RNAi Dcpl1-RNA en > Damm-RNAi, Dcp-1-RNA, Drice-RNAi,

Decay-RNAi

TUNEL
8 hrs. after irradiation

Figure 3 for the reviewer shows the TUNEL immunostaining in wing imaginal of different genetic backgrounds in
8 hrs. after irradiation. Combinations of effector caspases in pairs under the regulation of enGal4 reduced the
level of TUNEL in the posterior compartment (left panel), while all of them in combination completely abolishes
apoptosis (right panel).

7. Lines 130 and 345 contain typos. Line 232: Fig. 2L is 2M.
The order of figures has changed to accommodate the new data

Referee #2:

| read with interest the comments of the other two Reviewers and the rebuttal letter from the author. As far as
addressing my queries are concerned, they have extended their analysis where feasible and provided an
improved manuscript. All reviewers had concerns in regard to verifying the non-apoptotic role for Dronc and the
authors have provided further support for this by examining additional apoptotic regulators and reporters.

Referee #3:

The revision of this paper is improved in many respects, but still leaves some rather big questions open. Most
importantly, we were still not convinced that Dronc's role in EBs is to specifically suppress premature
differentiation into ECs, as opposed to other possible functions, for instance to restrain EB division or promote
EB/EC viability. In essence, although the data presented are intriguing, we are not convinced by the authors'
conclusions, depicted in the model (Fig 5b). Specifically:

1. It is quite odd that the authors refuse to do experiments we suggested in point 7, using the EB-specific Gal4
driver, su(H)GBE-Gal4. They cite Micchelli's paper and argue that the Su(H)GBE-Gal4 is not a specific EB driver,
and could be expressed in a subset of pre- EEs. But this argument is non-sensical. A more recent paper
published by Steven Hou clearly showed that Su(H)GBE-Gal4 is never expressed in the EE lineage, whereas
esg-Gal4 (used extensively here) is. Testing the function of Dronc loss specifically in EBs is the most direct way



to test their model that Dronc function in EBs accounts for these phenotypes, so they should try it. In this respect,
it would also be useful for the authors to try the alternative ISC driver, esg-Gal4 su(H)-Gal80 (ts), which is much
stronger than the DI-Gal4 driver. Much of the authors' argument rests on the lack of phenotype from Dronc K/O
by DI-Gal4, but DI-Gal4 is notoriously weak and might not be giving an interpretable effect.

We want to clarify that we agree with the reviewer that the DI-Gal4 is a weak driver and this is an important
problem if one wants to express UAS transgenes in a consistent manner. However, this concern is not applicable
to our experiments since we show that 80% of the DI+ cells successfully excised the FRT rescue cassette and
therefore become permanently mutant from that moment onwards. Despite removing the expression of Dronc in
the majority of DI-expressing cells, we did not observe phenotypic manifestations.

We thank reviewer 1 and 3 for reiterating the need to perform the experiment with Su(H)-Gal4, since it has
provided valuable information that has helped us to gain a greater understanding of how Dronc could work in
non-regenerative conditions, whilst expanding our working model. Initially, we had some scientific concerns
regarding the scientific potential of this experiment and technical difficulties (we found a genetic incompatibility
between the driver and Dronc that impeded us from building the relevant stocks to set up the experiment) that
made us reluctant to attempt it. After solving this problem by genetically cleaning the Gal4 driver, we managed to
build the required stocks. The experiment demonstrated an unexpected result that in turn, has helped us to know
better how Dronc is acting in non-apoptotic situations. Dronc deficiency in EBs increases their size but fails to
cause hyperplasia and penetrant differentiation phenotypes equivalent to that obtained using esg-Ga4 driver
(Figure 3). The combination of the results obtained with all of the Gal4 drivers suggests that Dronc activation is
required in both progenitor cells but having it in one of them is sufficient to preserve them in quiescence (non-
proliferative and undifferentiated). This model incidentally correlates very well with the observations using our
Dronc tools that indicate the preferential accumulation/activation of Dronc in EBs, but not exclusively, since low
levels are also detected in ISCs. In this scenario, Dronc appears to modulate not only the cell size of EBs, but
also coordinates the activity of ISCs and EBs in order to retain them in a quiescent state. The ultimate molecular
mechanism underlying these effects is unknown and beyond the scope of this manuscript, since it could be
related to the regulation of specific proteins expressed in both cells (e.g. Sox21), the length-strength-timing of
cell-cell interactions between ISCs and EBs, the regulation of specific intracellular pathways (e.g Notch), the
stress response upon exposure to specific environmental factors (e.g. microbiota interaction) etc... All of them
are interesting questions to follow up in future work. These possibilities, the new information and the model have
been included and discussed in the current version of the manuscript.

2. Regrading to the model in Fig 5, although Insulin-TOR pathway can act downstream of Notch signaling based
on the previous literature, it is nevertheless inappropriate to include it in the model unless it has been thoroughly
tested. Fig S7 has only a single result relevant to InR signaling, and it is not sufficient. At the least, differentiation
markers should be scored and an InR gain of function rescue experiment should be presented.

In order to simplify the manuscript and the description of the results, we have eliminated all the information
related to the Insulin pathway from the manuscript.

In summary, the data presented here are very interesting, and the new tools for Dronc studies are stellar. But we
were just not convinced that Dronc in EBs specifically restrains their differentiation. More data should be shown
to support this novel idea. We wonder why "pre-mature differentiation” of EBs would give so much ISC division.
We also wonder if Dronc K/O kills or delaminates EBs or new ECs non-apoptotically, thus activating regeneration
and ISC division indirectly. We still wonder whether Dronc K/O in EBs might make them (not the ISCs) divide,
through some interesting mechanism. These alternative explanations for the Dronc K/O phenotype can all be
tested. If they were, the model could be presented with more confidence.



2nd Revision - Editorial Decision 21st Sep 2020

Dear Alberto,

Thank you for the submission of your revised manuscript to EMBO reports. We have now received
the reports from referee 1 and 3 (copied below).

As you will see, both referees find that the study has been significantly improved during revision and
recommend publication after minor revisions to text and figures. It will be sufficient to discuss how
Dronc might regulate Notch signaling, no further experimental data are required from our side.
Please correct Figure 3 as discussed.

From the editorial side, there are also a number of things that we need before we can proceed with
the official acceptance of your study:

1) Your manuscript has currently 5 figures and will be published in our Reports section. For this, we
need you to combine the Results and Discussion section. Please also keep an eye on character
count (25,000 +/- 2,000 characters for the main text)

2) Please arrange the manuscript sections in the order listed in our guide to authors. See also
https//www.embopress.org/page/journal/14693178/authorguide#textformat

3) Data availability section: Please add a statement saying "T his study includes no data deposited
in external repositories"

4) Please shorten the title to 100 characters incl spaces
5) Please add callouts to Fig 2AF+G in the text where appropriate

6) Please provide scale bars in magnifications of Fig 2A,b; 4AE,F; 5D-I; App Fig S2A,H+O; App Fig
S3D.

7) lattach here the synopsis image at its final size (550 pixels width). I think that the resolution and
text size could be improved a bit.

8) Appendix:

- Please provide a detailed table of content including page numbers

- add the 'S' to the label on the figures themselves (Appendix Figure S1 etc).

- Legends: please define the sizes of all scale bars in the legend and make sure that the description
of all graphs showing quantifications contains this information

N = x, (biological or technical replicate), the nature of the error bar is defined, the statistical test
used is defined, the meaning of e.g. ** is defined.

- Fig S3D: please add scale bars for the inserts

- Fig S3F, G: please define the meaning of the white stippled lines and complete the information on
UAS-Numb-RNAI (BL31....)

9) Our production/data editors have asked you to clarify several points in the figure legends (see
attached document). Please incorporate these changes into your final manuscript text and return
the revised file with tracked changes with your final manuscript submission



We look forward to seeing a final version of your manuscript as soon as possible.
With kind regards,
Martina

Martina Rembold, PhD
Editor
EMBO reports

kkhkkkkkkhkhkkkkkkhkhkhkhkkk

Referee #1:

This manuscript has been revised a few times and | am now satisfied with it. Overall, it is nice work
and it defines a new non-apoptotic of the caspase Dronc in Drosophila. lam glad to see that our
suggestion to test Su(H)-Gal4 in their assays helped to further refine the model.

However, I have one formal point. There is an inaccuracy in Figure 1G. The authors place Dark in the
wrong location in the pathway. Dark is not upstream of Dronc and is not directly activated by
Hid/Rpr/Grim. Instead, Hid/Rpr/Grim inactivate DIAP-1 as the authors describe in the Introduction
which releases Dronc which can then form the apoptosome with Dark. The authors need to correct
this model.

There is one typo in line 332.

Referee #3:

In this revision, Arthurton et al. have finally added the experiments we requested using the EB-
specific Su(H)-Gal4 Ts driver. Contrary to expectations, the depletion of Dronc in EBs failed to
induce significant gut hyperplasia and/or differentiation phenotypes. These results, unfortunately,
weaken the general conclusions regarding the functions of Dronc in EBs. Precisely how Dronc
regulates ISC proliferation and EB differentiation is less clear than it appeared to be. The results
with Dronc-RNAI expressed using ISC and EB drivers separately (Line 228-247) are somewhat
confusing, as neither recapitulated the phenotypes given using esg-Gal4, which expresses in both
ISCs and EBs. To the authors' credit, these new findings are clearly described. Nevertheless,
despite these rather disappointing new results, the non-apoptotic phenotype of Dronc in the gut is
clear, and quite impressive. Moreover, the Dronc-related tools generated in this paper will very
useful for the apoptosis field. Non-apoptotic functions of caspases are an area of great interest
currently, and this paper makes a contribution. Given this, we would support this paper for
publication in EMBO Reports, even though the mechanistic function of non-apoptotic Dronc in the
gut stem cell lineage is not 100% clear. Several specific comments are listed below:

1. The introduction should summarize published information on non-apoptotic caspase functions,
especially in stem cells. This information is highly important to set the context of this study. Other
topics that are covered in detail in the Introduction, for instance about signaling in the Drosophila

midgut, can be made more concise.



2. The paper has many small grammatical mistakes (often with articles), and should be proofed by a
native speaker.

3. Line 144: please explain how the DBS-S-QF caspase activity reporter works.

4.1In Fig. 3E-F, it would be better to include Pdm1 staining.

5. Although the genetic data locate Dronc upstream of the Notch-pathway, precisely how Dronc
regulates Notch signaling is still unknown. To add more mechanistic insight here, we suggest the
authors examine whether Dronc regulates the expression levels of the Notch protein in EBs.
Furthermore, exploring other critical downstream target genes of Notch signaling in addition to the
Su(H)GBE-lacZ reporter could be informative.



3rd Authors' Response to Reviewers 21st Sep 2020

Referee #1:

This manuscript has been revised a few times and | am now satisfied with it. Overall, it is nice work and it defines
a new non-apoptotic of the caspase Dronc in Drosophila. | am glad to see that our suggestion to test Su(H)-Gal4
in their assays helped to further refine the model.

However, | have one formal point. There is an inaccuracy in Figure 1G. The authors place Dark in the wrong
location in the pathway. Dark is not upstream of Dronc and is not directly activated by Hid/Rpr/Grim. Instead, Hid/
Rpr/Grim inactivate DIAP-1 as the authors describe in the Introduction which releases Dronc which can then form
the apoptosome with Dark. The authors need to correct this model.

The figures has been amended accordingly.

There is one typo in line 332.

This has been corrected.

Referee #3:

In this revision, Arthurton et al. have finally added the experiments we requested using the EB-specific Su(H)-
Gal4Ts driver. Contrary to expectations, the depletion of Dronc in EBs failed to induce significant gut hyperplasia
and/or differentiation phenotypes. These results, unfortunately, weaken the general conclusions regarding the
functions of Dronc in EBs. Precisely how Dronc regulates ISC proliferation and EB differentiation is less clear
than it appeared to be. The results with Dronc-RNAI expressed using ISC and EB drivers separately (Line
228-247) are somewhat confusing, as neither recapitulated the phenotypes given using esg-Gal4, which
expresses in both ISCs and EBs. To the authors' credit, these new findings are clearly described. Nevertheless,
despite these rather disappointing new results, the non-apoptotic phenotype of Dronc in the gut is clear, and quite
impressive. Moreover, the Dronc-related tools generated in this paper will very useful for the apoptosis field. Non-
apoptotic functions of caspases are an area of great interest currently, and this paper makes a contribution.
Given this, we would support this paper for publication in EMBO Reports, even though the mechanistic function of
non-apoptotic Dronc in the gut stem cell lineage is not 100% clear. Several specific comments are listed below:

1. The introduction should summarize published information on non-apoptotic caspase functions, especially in

stem cells. This information is highly important to set the context of this study. Other topics that are covered in
detail in the Introduction, for instance about signaling in the Drosophila midgut, can be made more concise.

The introduction has been made shorter but we have added the info requested regarding the background.



2. The paper has many small grammatical mistakes (often with articles), and should be proofed by a native
speaker.

The leading of the manuscript is native speaker and the manuscript has carefully been revised by him

3. Line 144: please explain how the DBS-S-QF caspase activity reporter works.

This info has been added in the main text.

4. In Fig. 3E-F, it would be better to include Pdm1 staining.

This was a mistake in the description of this information. The text has been amended to add the appropriate
information.

5. Although the genetic data locate Dronc upstream of the Notch-pathway, precisely how Dronc regulates Notch
signaling is still unknown. To add more mechanistic insight here, we suggest the authors examine whether Dronc
regulates the expression levels of the Notch protein in EBs. Furthermore, exploring other critical downstream
target genes of Notch signaling in addition to the Su(H)GBE-lacZ reporter could be informative.

This has been discussed in the discussion section of the manuscript.



3rd Revision - Editorial Decision 1st Oct 2020

Prof. Luis Alberto Baena Lopez
University of Oxford

Sir William Dunn School of Pathology
South Parks Road

Oxford UK

Oxford, State... OX13RE

United Kingdom

Dear Alberto,

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

At the end of this email I include important information about how to proceed. Please ensure that
you take the time to read the information and complete and return the necessary forms to allow us
to publish your manuscript as quickly as possible.

As part of the EMBO publication's Transparent Editorial Process, EMBO reports publishes online a
Review Process File to accompany accepted manuscripts. As you are aware, 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.

If you do NOT want this File to be published, please inform the editorial office within 2 days, if you
have not done so already, otherwise the File will be published by default [contact:
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."

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

Thank you again for your contribution to EMBO reports and congratulations on a successful
publication. Please consider us again in the future for your most exciting work.

Kind regards,
Martina

Martina Rembold, PhD

Editor
EMBO reports
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THINGS TO DO NOW:



You will receive proofs by e-mail approximately 2-3 weeks after all relevant files have been sent to
our Production Office; you should return your corrections within 2 days of receiving the proofs.

Please inform us if there is likely to be any difficulty in reaching you at the above address at that
time. Failure to meet our deadlines may result in a delay of publication, or publication without your
corrections.

All further communications concerning your paper should quote reference number EMBOR-2019-
48892V4 and be addressed to emboreports@wiley.com.

Should you be planning a Press Release on your article, please get in contact with
emboreports@wiley.com as early as possible, in order to coordinate publication and release dates.
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Corresponding Author Name: Luis Alberto Baena Lopez

Journal Submitted to: EMBO reports
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http://www.antibod!

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
iustified
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?

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

http://1degreebio.or;

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-guidelines/reporting-recommendations-for-tumc

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/
jil-biochem.sun.ac.za

‘oba.od. ov/biosecurity/biosecuri
http://www.selectagents.gov,

documents.html

Please fill out these boxes not worry if you cannot see all ys

text once you press return)

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

This was established based on previous research experience and always following the gold
standard in the field. Indepndent experimental replicates have been done to ensure statistic power
and experimental reproducibility.

1.b. For animal studies, include a statement about sample size estimate even if no statistical methods were used.

This was established based on previous research experience and always following the gold
standard in the field. Indepndent experimental replicates have been done to ensure statistic power
and experimental reproducibility.

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

Outlayers for different experiments were identified using the ROUT method from Prism using as
reference a Q value of 1%.

The vials containing experimental and control flies were located for each individual experiment in
random locations within the same fly incubator in order to avoid potential bias of experimental
results due to temperature fluctuations within the incubators. Experimental and wildtype sibling
controls were grown within the same vial for all the experiments and were sorted under the
microscope as adults prior dissection. Experimental animals of different groups were selected
under microscope by indepndent researchers in the group not related with the project and then
were given to Lewis Aurthurton for processing and analysis. After analysis, the catergory for each
experimental group was assigned.

3. Were any steps taken to the effects of bias when Is/samples to treatment (e.g.
randomization procedure)? If yes, please describe.
For animal studies, include a about r evenifnor was used.

Randomisation of samples was made during the selection of different experimental groups before
processing and data analysis.

4.a. Were any steps taken to minimize the effects of subjective bias during group allocation or/and when assessing results
(e.g. blinding of the investigator)? If yes please describe.

Randomisation of samples was made during the selection of different experimental groups before
processing and data analysis. Quantification of samples were mostly automatised.

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

Experimental animals of different groups were selected under microscope by different researchers|
in the group and then were given to Lewis Aurthurton for processing and analysis. After analysis,
the catergory fo each experimental group was assigned.

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

Yes, they are justified and explained in all of the cases

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

Usually the data follow a normal distribution and adequate statistical tests have been made to
perform the analsysis. In those cases that ditribution were not normal appropiate statistic analyses
have been perform to ensure statistic prower. Always descriptor of the samples are included in the
figures




Is there an estimate of variation within each group of data? Yes, there is. We use by defeault standard deviation. In one case we use SEM and it is specified in
the figure legend.
Is the variance similar between the groups that are being statistically compared? Yes, they are.
C- Reagents

6. To show that antibodies were profiled for use in the system under study (assay and species), provide a citation, catalog |Yes, the information has been provided in the manuscript.
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 NA
mycoplasma contamination.

* 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 |Most of the fly strains used in this manuscript were obtained from the Bloomington stock center.
and husbandry conditions and the source of animals. Identifiers for all of them are provided in the detailed description of the genotypes within the MM
section of the MS. New lines specially designed for performing some of the experiments are
described in the MM of this manuscript. Fly husbrandry is detailed in the manuscript.

9. For experiments involving live vertebrates, include a statement of compliance with ethical regulations and identify the |NA
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 [NA
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 NA
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 Il randomized controlled trials, please refer to the CONSORT flow diagram (see link list at top right) |NA
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 [NA
top right). See author guidelines, under ‘Reporting Guidelines’. Please confirm you have followed these guidelines.

F- Data Accessibility

18: Provide a “Data Availability” section at the end of the Materials & Methods, listing the accession codes for data New fly strains and plasmids will be incorporated in public repositories after publication.
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. D ition is strongly rec for any datasets that are central and integral to the study; please consider the NA
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| NA
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 ina |NA
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 NA
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.
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