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1st Editorial Decision 26th Jun 2018

Thank you for submitting your manuscript for consideration by the EMBO Journal. Your study has
now been seen by two referees and their comments are provided below.

Both referees find the analysis interesting, however further work is also needed to consider
publication here. In particular referee #2 raises a number of relevant concerns that should be
addressed. The concerns raised are clearly outlined below. Should you be able to address the
concerns raised in full then we would be interested in considering a revised version. I should add
that it is EMBO Journal policy to allow only a single major round of revision, and that it is therefore
important to address the raised concerns at this stage. acceptance of your manuscript will therefore
depend on the completeness of your responses in this revised version.

REFEREE REPORTS:
Referee #1:

Cheng and colleagues have nicely identified, with use of a holidic chemically defined diet and the
powerful genetics of Drosophila, a specific requirement of the aminoacid Histidine to the growth of
neural clones that overgrow as a consequence of de-differentiation of neurons. Authors present
evidence that this requirement is specific to mutant clones that rely on the activity of the dMyc
proto-oncogene. Overall, this manuscript deals with a highly relevant and timely topic nowadays,
tumour-specific dependence on specific nutrients/aminoacids, and such, it will open new avenues
towards the understanding of the interplay between cancer and metabolism. Ths ms is also well
written, figures self-explanatory and the mechanistic understanding of Histidine dependence is
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beautifully addressed with clean and well-designed experiments. I consider this ms, then, a strong
candidate for EMBO Journal.

The following "minor" issues should be addressed in order to improve the quality of the ms and
increase the potential numbers of readers:

(1) The word "tumour" should be used in a cautious manner. Are N-act expressing clones tumours,
or just overgrowing clones? Are nerfin mutant clones in Figure 1-4 tumours? Or just clones of cells
that have de-differentiated and are overgrowing? I would try to go through the ms and reduce the
tone in this regard and call a clone what is a clone and a tumour what is a tumour. Perhaps a small
intro to explain that these clones would give rise to tumours is needed, but what is presented in all
figures are clones.

(2) The first page of the results is a little bit complicated to follow and might need a little bit of re-
phrasing for the non-Drosophila and/or non-NB people. The fact that clones are induced in larval
development and analysed in adulthood might not very popular among all Drosophilists and might
need a couple of sentences to add the corresponding references and explain the logic behind.
Second, authors use Leucine as control. Why Leucine? This should be better explain. Third, authors
identify a requirement of nerfin-1 mutant clones for Histidine and other EAAs except Valine. Why
do then authors focus on His? Again, a small explanation is needed.

(3) In page 7, the wording used to explain the differential impact of addition of histidine relatives to
the growth of nerfin clones should be improved. The fact that histamine supplementation is able to
rescue the loss of histidine should be better explained. At the end of the paragraph, "showed to be"
and not "showed be".

(4) In page 9, the first sentence says exactly the opposite as it is been shown. I imagine this is simple
wording mistake.

(5) The use of the slimfast antisense transgene should be validated with the use of an RNAi
transgene.

Referee #2:

In this work, the authors investigate the effect of diet on the growth of various tumors in Drosophila
melanogaster. For this purpose, they first develop a chemically defined diet. By individually
removing or reducing 9 essential amino acids from this diet, they then identify histidine as being
largely dispensable for the development of ovaries or neuroblast clones in the adult, but being
limiting for the pathological growth of nerfin-1 mutant NB1- and NB2-derived tumors. A similar
dependency on histidine is shown for Notch-induced tumors of the NB2 lineage, but not for
prospero-mutant tumors of the NB1 lineage or epithelial tumors induced by mutant Ras. The authors
further provide evidence that the histidine-dependency involves its metabolite histamine, and that it
is phenocopied by knockdown of the growth regulators Myc or elF4E, and overcome by Myc
overexpression. Taken together, this study suggests that some tumors (but not all) strongly rely on
histidine derivatives for their nucleolar, cellular and overall growth.

The observation that histamine (which to my knowledge cannot be converted to histidine in animal
cells) is required for the efficient proliferation of certain tumors is potentially very interesting - it
suggests that some function of histidine other than its incorporation in proteins is important for
tumor growth. However, the rationale underlying this work is not quite clear to me. In the examples
cited in the introduction, certain normally non-essential amino acids (such as glutamine) become
essential for some tumors, thereby revealing a (potentially) exploitable vulnerability of these tumors.
Here, on the other hand, the authors start out with amino acids that are thought to be essential for all
cells and unexpectedly find that histidine is not essential in some situations (they do not mention
whether larvae would survive in the complete absence of histidine). To me, this primarily raises the
question why normal Drosophila neuroblasts and ovaries can cope without histidine. Supposedly
animal cells are incapable of synthesizing histidine - so how can these cells keep making proteins to
proliferate? If this were a particularity of these Drosophila cells, the impact of the present findings
would be limited.

Specific criticisms & suggestions:

1. In flies fed a histidine-free diet, the "missing histidine" could be provided by other organs (e.g. by
the fat body) or by gut microbes. The latter possibility should be addressed by testing the histidine-
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dependence in bacteria-free (i.e. antibiotics treated) flies.

2. It is not clear whether Myc-overexpression acts tumor cell-autonomously to rescue the growth of
"nerfin-1 HDC-knockdown" tumors. In the corresponding experiment the authors use hs-FLP to
induce clones throughout the animal - not just in the nervous system. It is well conceivable that
Myc-overexpression in some other tissue has a non-autonomous impact on tumor cell growth, as
Myc has been shown before to have non-autonomous effects on animal growth. The authors should
repeat some of these experiments with the NBII tumor system (driven by "wor-GAL4 ase-GAL80")
to reduce such possibly confounding effects.

A similar explanation can also be applied to the Myc reduction-of-function experiments, where the
whole animal is Myc[P0/+], not just the tumor cells. These latter experiments have the additional
caveat that the experimental Myc[P0/+] animals were females, whereas the controls they were
compared to [Y/+] were males - and sex has been reported to affect tissue growth in flies, therefore
could affect tumor growth here, too.

3. Myc manipulated flies are characterized in terms of nucleolar, nuclear and tumor size. The
observed effects might have been expected, since Myc is known to affect these parameters in many
non-transformed cells as well. The authors should determine the composition of the resulting tumors
(percentage of NBs, GMCs, differentiated neurons) to determine whether Myc also affects the
nature of the tumors.

4. It is not clear to which extent the various regimes of larval clone induction affect the duration of
development until adult eclosion - it is not stated in the Methods section that this duration was
controlled. Alterations could of course affect tumor size and make it hard / impossible to compare
the different experiments.

5. The statement that the histamine receptor HisCl1 is not involved in the observed "histamine
effect” is rather weakly supported. First, it is unclear how efficient the HisCl1-knockdown is.
Second, the HisCl1 inhibitor cimetidine was used at a concentration that is 20% of that previously
documented to be effective (Hong et al. 2006). To be able to make a strong statement the authors
should use an existing mutant allele of HisCl1 (Hong et al. 2006).

6. Fig. 11-K suggests a strong reduction in tumor growth upon histidine elimination, but not a
complete abrogation of growth (growth to ~140% in the absence of histidine, as opposed to 350% in
the presence of histidine). In contrast, Fig. SIC shows 0 tumor growth on a medium lacking
histidine ("clonal volume (FC)" is 0 +/- 0). Why this discrepancy?

7. In Figs. S4D & H the frequency of "N[act]" tumor clones differs dramatically from that of "scrb
Ras[V12]" tumors (which seems to be reflected in the fact that in one case "clone volume" was
determined whereas in the other case "GFP/DAPI ratio", i.e. separate clones could presumably not
be identified here). This raises two questions: where does this difference come from, and might it
affect the biology of the resulting tumors and the ensuing conclusion?

8. The Drosophila genotypes should be fully and correctly indicated somewhere. For example, the
genotype "w;; FRT82B N[ACT]" is apocryphal and also not stated in the indicated reference.

In the absence of such information it is also not clear whether the number of UAS-transgenes is kept
constant within one experiment. Thus, e.g. in Fig. 40 part of the effect could be explained by
titration of GAL4 leading to reduced expression of relevant transgenes.

Furthermore, while the manuscript is overall well written, some passages need clarification:

9. For the readers' sake the authors should clearly indicate in each experiment whether it was derived
from the analysis of larval brains or from adult brains.

10. In general it is not clear whether the sample sizes (e.g. in Fig. 1F) refer to the number of clones
or the number of animals from which these clones were analyzed. If the former, n<10 could mean as
little as 2 analysed animals - which is too little to draw any reliable conclusion.

11. Some labels in Fig. S3 are cryptic. What does "# Dcpl+ cells/clone vol" mean in Fig. S3E - how
is a number of 0.0002 to be interpreted?

The Y-axis in Fig. S3I (labeled ""% + vol / clone vol") shows values of ca. 1%. The brain in panel
S3G seems to contain a much higher fraction of Myc+ cells within the clone area.

12. The legend to Fig. 4E uses the term "Myc inhibition" in the context of the Myc[P0] allele - this
is wrong, it's a hypomorphic Myc allele.

13. The text states "Inhibition of S6K via RNAi", but in the Methods & Figure the authors only
describe a dominant-negative form of S6K (S6K[KQ]).

14. The legend to Fig. S3 states "Hdc inhibition did alter cell death...", which is probably not what
the authors wanted to say.
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1st Revision - authors' response 29th Oct 2018

Referee #1:

(1) The word "tumour" should be used in a cautious manner. Are N-act expressing clones tumours,
or just overgrowing clones? Are nerfin mutant clones in Figure 1-4 tumours? Or just clones of cells
that have de-differentiated and are overgrowing? I would try to go through the ms and reduce the
tone in this regard and call a clone what is a clone and a tumour what is a tumour. Perhaps a small
intro to explain that these clones would give rise to tumours is needed, but what is presented in all
figures are clones.

In line with the referee's comments, we have now added an introductory paragraph to explain the
relationship between clones and tumours. We have also changed the wording from “tumours” to
“clones” throughout the ms. We have shown previously that nerfin-1 mutant clones dedifferentiate,
overgrow, and exhibit tumour-like properties, in that they can be transplanted into naive adult hosts,
and induce metastasis (Froldi et al., G&D, 2015).

(2) The first page of the results is a little bit complicated to follow and might need a little bit of re-
phrasing for the non-Drosophila and/or non-NB people. The fact that clones are induced in larval
development and analysed in adulthood might not very popular among all Drosophilists and might
need a couple of sentences to add the corresponding references and explain the logic behind.
Second, authors use Leucine as control. Why Leucine? This should be better explain. Third, authors
identify a requirement of nerfin-1 mutant clones for Histidine and other EAAs except Valine. Why
do then authors focus on His? Again, a small explanation is needed.

We have made the explanatory changes suggested by the reviewer.

(3) In page 7, the wording used to explain the differential impact of addition of histidine relatives to
the growth of nerfin clones should be improved. The fact that histamine supplementation is able to
rescue the loss of histidine should be better explained. At the end of the paragraph, "showed to be"
and not "showed be".

We have made the changes suggested by the reviewer.

(4) In page 9, the first sentence says exactly the opposite as it is been shown. I imagine this is simple
wording mistake.

We thank the reviewer for highlighting this wording mistake, which has now been corrected.

(5) The use of the slimfast antisense transgene should be validated with the use of an RNAi
transgene.

We have used RNAi against slimfast in addition to Slif antisense transgene. Our data shows that
consistent with SIfANTI, Slif RNAi also suppressed nerfin-1 clonal growth, but did not significantly
affect the growth of pros clonal growth (Reviewer’s Figure 1). However, it has come to our
attention during the revision of this manuscript (unpublished data from Hugo Stocker) that Slif
RNAi reflects the long antisenese transcript going through another AA transporter a couple of genes
away (also linked to the TORCI pathway). Given this uncertainty, we have therefore not included
this data in the manuscript, but have presented it as Reviewer’s Figure 1. However, we believe
omission of this data does not change any of the major conclusions of the manuscript.

Referee #2:

In this work, the authors investigate the effect of diet on the growth of various tumors in Drosophila
melanogaster. For this purpose, they first develop a chemically defined diet. By individually
removing or reducing 9 essential amino acids from this diet, they then identify histidine as being
largely dispensable for the development of ovaries or neuroblast clones in the adult, but being
limiting for the pathological growth of nerfin-1 mutant NB1- and NB2-derived tumors. A similar
dependency on histidine is shown for Notch-induced tumors of the NB2 lineage, but not for
prospero-mutant tumors of the NB1 lineage or epithelial tumors induced by mutant Ras. The authors
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further provide evidence that the histidine-dependency involves its metabolite histamine, and that it
is phenocopied by knockdown of the growth regulators Myc or eIF4E, and overcome by Myc
overexpression. Taken together, this study suggests that some tumors (but not all) strongly rely on
histidine derivatives for their nucleolar, cellular and overall growth.

The observation that histamine (which to my knowledge cannot be converted to histidine in animal
cells) is required for the efficient proliferation of certain tumors is potentially very interesting - it
suggests that some function of histidine other than its incorporation in proteins is important for
tumor growth. However, the rationale underlying this work is not quite clear to me. In the examples
cited in the introduction, certain normally non-essential amino acids (such as glutamine) become
essential for some tumors, thereby revealing a (potentially) exploitable vulnerability of these tumors.
Here, on the other hand, the authors start out with amino acids that are thought to be essential for all
cells and unexpectedly find that histidine is not essential in some situations (they do not mention
whether larvae would survive in the complete absence of histidine). To me, this primarily raises the
question why normal Drosophila neuroblasts and ovaries can cope without histidine. Supposedly
animal cells are incapable of synthesizing histidine - so how can these cells keep making proteins to
proliferate? If this were a particularity of these Drosophila cells, the impact of the present findings
would be limited.

We thank the referee for his/her comments. Histidine cannot be synthesized in either humans or
Drosophila. We have now clarified the rationale for our work in the revised manuscript by
explaining that the EAA deprivation regime is not a total histidine deficiency. The deprivation
regime that we use does effectively deplete the internal EAA stores accumulated during
development, but it does not affect medium term adult survival or basal protein synthesis. In this
study, we were ultimately interested in understanding the differential response of tumours versus
normal tissues upon histidine reduction but not total depletion. Our results suggest that nerfin-1
tumours are more sensitive to a reduction of histidine, in comparison to wildtype Drosophila
neuroblasts and ovaries. The degree of depletion of EAAs achieved with our dietary withdrawal
regime is insufficient to prevent protein synthesis.

Specific criticisms & suggestions:

1. In flies fed a histidine-free diet, the "missing histidine" could be provided by other organs (e.g. by
the fat body) or by gut microbes. The latter possibility should be addressed by testing the histidine-
dependence in bacteria-free (i.e. antibiotics treated) flies.

The referee is mistaken on this particular point. The NMR experiment in Figure 2B (and S2) shows
that whole flies (including their fat body and gut microbes) on CDD-his have levels of histidine
under the detection limit (whereas it is detectable in those fed on CDD with histidine). This shows
that, on a histidine-free diet, neither the fat body, gut microbes nor any other potential internal
source can boost histidine levels to above the detection threshold. In other words, His is missing in
flies fed on CDD-His. To aid clarity on this point, we have made it more prominent in the figure
legend that the NMR experiments were done on extracts from whole flies.

2. It is not clear whether Myc-overexpression acts tumor cell-autonomously to rescue the growth of
"nerfin-1 HDC-knockdown" tumors. In the corresponding experiment the authors use hs-FLP to
induce clones throughout the animal - not just in the nervous system. It is well conceivable that
Myc-overexpression in some other tissue has a non-autonomous impact on tumor cell growth, as
Myc has been shown before to have non-autonomous effects on animal growth. The authors should
repeat some of these experiments with the NBII tumor system (driven by "wor-GAL4 ase-GAL80")
to reduce such possibly confounding effects.

We thank the reviewer for the suggestion of excluding the possible non-autonomous effect of Myc on
nerfin-1 tumour growth. We think that such a non-autonomous effect is unlikely, given that non-CNS
clones are randomly induced yet we see CNS clonal phenotypes in all larvae. The suggested
experiment with NBII tumour system (with Wor-Gal4 ase Gal80) would not tell us about type I
neuroblasts and it is not possible in this instance, as this GAL4 driver does not give us robust
phenotypes with the available RNAi lines against Nerfin-1. We know that all the available RNAi
lines against nerfin-1 (Trip, VDRC lines) require a driver as strong as tubulin Gal4, as well as UAS-
Dicer, to give a robust phenotype (we have done extensive testing of these reagents).
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In line with the referee's request, we have used an alternative approach. We have repeated the
“Myc-overepression rescues the growth of “nerfin-1 Hdc-knockdown” experiment” using a
MARCM system under the control of neural specific Elav-Gal4, instead of the tub-Gal4 that we used
in other parts of this ms. With the Elav-GAl4 system, the UAS transgenes are only expressed in
clones in the nervous system (CNS and PNS, Reviewer figure 2). However, while nerfin-1 Hdcl
knockdown using Elav-MARCM showed the same trend as tub-GAL4 MARCM in reducing nerfin-1
clone volume, this difference was not statistically significant, or as dramatic as the effects with tub-
MARCM (Reviewer figure 2, compare HdcRi results in E with F). This is likely due to the fact that
ElavGal4 is not expressed as strongly as tubGal4. We have also repeated the “Myc-overepression
rescues the growth of “nerfin-1, Hdc-knockdown” experiment with Elav-MARCM but did not see a
significant difference either, likely for the same reason. We have included these data as a reviewer’s
only figure (Reviewer figure 2).

A similar explanation can also be applied to the Myc reduction-of-function experiments, where the
whole animal is Myc[P0/+], not just the tumor cells. These latter experiments have the additional
caveat that the experimental Myc[P0/+] animals were females, whereas the controls they were
compared to [Y/+] were males - and sex has been reported to affect tissue growth in flies, therefore
could affect tumor growth here, too.

To overcome the non-autonomous effect of Myc downregulation in nerfin-1 and pros clones, we
attempted to knock down Myc with RNAi in nerfin-1 and pros clones using MARCM. However, we
found that mycRNAi; pros clones still displayed a very high level of Myc expression, suggesting that
mycRNAi is inefficient at knocking down Myc in pros mutant clones (Reviewer Figure 3C-C°). On
the other hand, mycRNAi clones in the wing imaginal disc (Reviewer Figure 34-A°) do show an
efficient downregulation of Myc. Together these experiments suggested that Myc in pros clones is
highly resistant to RNAi mediated downregulation (Reviewer Figure 3), at least with the reagents
available to us.

Given the limitation of the experimental reagents, we resorted back to performing the Myc
reduction-of-function experiment in whole animals using the myc"’ allele. To address the sex
specific differences raised by the reviewer, we have repeated our myc"’ experiments, using nerfin-1
and pros clones generated in females as a control to directly compare clone size of myc™/+ nerfin-1
and myc”’/+;pros clones generated in females, and these new experiments are included in Figure 4.
Similar to previous results, we have shown that myc reduction significantly affects nerfin-1 but not
pros clonal growth.

3. Myc manipulated flies are characterized in terms of nucleolar, nuclear and tumor size. The
observed effects might have been expected, since Myc is known to affect these parameters in many
non-transformed cells as well. The authors should determine the composition of the resulting tumors
(percentage of NBs, GMCs, differentiated neurons) to determine whether Myc also affects the
nature of the tumors.

We thank the reviewer for this suggestion, and have now quantified the clone composition for
myc™’/+ nerfin-1 vs nerfin-1 and for myc”’/+pros vs pros clones in Figure 4. In wildtype NB
clones, NBs are marked by Dpn, Dpn+/Elav+ cells mark GMCs and Dpn-/Elav+ cells mark
neurons. In nerfin-1 clones, GMCs as well as semi-dedifferentiated neurons (See Figure 2F
schematic) are both Dpn+/Elav+, therefore, it is not possible to distinguish between these two
populations. Therefore, we have limited our clone composition analyses to the proportion of Dpn+
(NBs) and Elav+(neurons) per clone (Figure 41 and N)

4. It is not clear to which extent the various regimes of larval clone induction affect the duration of
development until adult eclosion - it is not stated in the Methods section that this duration was
controlled. Alterations could of course affect tumor size and make it hard / impossible to compare
the different experiments.

We have now added the details of larval clone induction regime to the relevant experimental figure
legends. Larval clone induction of 8 to 15 minutes for tubGal4 MARCM experiments does not affect
the timing of larval development until adult eclosion. In addition, the same heat shock regime is
applied within each experimental group.

© European Molecular Biology Organization



The EMBO Journal - Peer Review Process File

5. The statement that the histamine receptor HisCl1 is not involved in the observed "histamine
effect” is rather weakly supported. First, it is unclear how efficient the HisCl1-knockdown is.
Second, the HisCl1 inhibitor cimetidine was used at a concentration that is 20% of that previously
documented to be effective (Hong et al. 2006). To be able to make a strong statement the authors
should use an existing mutant allele of HisCl1 (Hong et al. 2006).

We thank the reviewer for this suggestion. However, it is not technically feasible to make double
mutant MARCM clones of HisClI and nerfin-1 as they are on different chromosome arms. We have
instead strengthened the evidence that HisCllI is not involved by performing two additional
experiments: 1) we fed cimetidine at 500mg/ml as demonstrated to be effective at altering
Drosophila temperature preference (phenocopying the effects of hdc mutant) in Hong et al., 2006
(Figure EV3A). 2) we performed HisCl1 knock down using an RNAi line that has previously been
shown to effectively knockdown HisCIl1 (VDRC 104966, Oh, 2013) and we found HisCIlI inhibition
did not significantly alter the growth of nerfin-1 clones (Figure EV3B).

6. Fig. 11-K suggests a strong reduction in tumor growth upon histidine elimination, but not a
complete abrogation of growth (growth to ~140% in the absence of histidine, as opposed to 350% in
the presence of histidine). In contrast, Fig. SIC shows 0 tumor growth on a medium lacking
histidine ("clonal volume (FC)" is 0 +/- 0). Why this discrepancy?

In Fig S1C we measured the total volume of nerfin-1 clones per CNS. In contrast, in Figure 11-K
each data point represented the volume of individual nerfin-1 clones. The discrepancy is therefore
likely due to the difference in the quantification methodology. We have clarified the difference in
methodology, both in the methods section as well as in the figure legends.

7. In Figs. S4D & H the frequency of "N[act]" tumor clones differs dramatically from that of "scrib
Ras[V12]" tumors (which seems to be reflected in the fact that in one case "clone volume" was
determined whereas in the other case "GFP/DAPI ratio", i.e. separate clones could presumably not
be identified here). This raises two questions: where does this difference come from, and might it
affect the biology of the resulting tumors and the ensuing conclusion?

In S4D-F, while E and F are single confocal sections, we showed a maximum projection image for
D. Thus, it appeared that the frequency of clone induction differed between NfACT] tumour and
Scrib Ras[V12] tumours. In fact, there is no difference in the heat shock regime, and no significant
difference in the frequency of the clones between the two experiments. We thank the reviewer for
picking up this and we have now replaced the max projection with a single confocal section of
N[ACT] in Figure EV4D. We have also quantified clone volumes of discrete clones for N[ACT]
(instead of GFP/DAPI ratio), and this data is now Figure EV4G.

8. The Drosophila genotypes should be fully and correctly indicated somewhere. For example, the
genotype "w;; FRT82B N[ACT]" is apocryphal and also not stated in the indicated reference.

We have corrected this in the methods section.
In the absence of such information it is also not clear whether the number of UAS-transgenes is kept
constant within one experiment. Thus, e.g. in Fig. 40 part of the effect could be explained by

titration of GAL4 leading to reduced expression of relevant transgenes.

We have removed the original Fig 40 from the manuscript. The number of transgenes is now kept
constant in all experiments.

Furthermore, while the manuscript is overall well written, some passages need clarification:
9. For the readers' sake the authors should clearly indicate in each experiment whether it was derived
from the analysis of larval brains or from adult brains.

We have added this information throughout the ms and to the figure legends.

10. In general it is not clear whether the sample sizes (e.g. in Fig. 1F) refer to the number of clones
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or the number of animals from which these clones were analyzed. If the former, n<10 could mean as
little as 2 analysed animals - which is too little to draw any reliable conclusion.

In all experiments throughout the ms, the sample size refers to the number of clones. Figure 1F was
the exception, where the graph represents the total tumour volume in each CNS. We have added this

information to the methods and the figure legend.

11. Some labels in Fig. S3 are cryptic. What does "# Dcpl+ cells/clone vol" mean in Fig. S3E - how
is a number of 0.0002 to be interpreted?

We have replaced Figure EV3E with a graph showing the absolute number of Dcpl+ cells per
clone.

The Y-axis in Fig. S3I (labeled ""% + vol / clone vol") shows values of ca. 1%. The brain in panel
S3G seems to contain a much higher fraction of Myc+ cells within the clone area.

We have corrected the Y-axis labelling in Figure EV3I.

12. The legend to Fig. 4E uses the term "Myc inhibition" in the context of the Myc[P0] allele - this
is wrong, it's a hypomorphic Myc allele.

We have corrected this in the figure legend.

13. The text states "Inhibition of S6K via RNAi", but in the Methods & Figure the authors only
describe a dominant-negative form of S6K (S6K[KQ]).

We have corrected the mistake in the text, we have only used the dominant-negative transgene for
S6K in our studies.

14. The legend to Fig. S3 states "Hdc inhibition did alter cell death...", which is probably not what
the authors wanted to say.

We have now corrected this in the text.

2nd Editorial Decision 26th Nov 2018

Thank you for submitting your revised manuscript to The EMBO Journal. Your revision has now
been seen by the original referees.

Both referees appreciate that the introduced revisions have strengthened the findings. However,
referee #2 also has some remaining points about the data and the revisions. I have also asked referee
#1 about these points and the referee is in agreement that the points raised are valid and should be
addressed. Some of the points raised can be addressed with a better explanation of how the
experiments were done. Let me know if we need to discuss anything in more details.

REFEREE REPORTS:
Referee #1:

Authors have addressed most of my concerns. Again, the term "tumour" has to be used in an
extremely cautious manner if we, Drosophilists, do not want to bother the mammalian community.
This word is still being used throughout the ms instead of "clone". Larvae do not bear "tumors", they
do contain "clones". Please, correct the word in all cases.

I have gone throughout referee 2's comments and I agree that authors should carefully address all
concerns raised by that reviewer. In general, authors should properly solve all discrepancies, many
of them as a consequence of bad selection of the illustrative example, bad interpretation of the
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results or poor clarification of the quantification being made in the figures. In all cases, this is a sign
of sloppiness, and should be properly corrected.

Referee #2:

The authors have addressed some of the reviewers' criticisms. However, several issues remain,
including questions about data quality/interpretation, that prevent me from recommending
publication at this time.

1. I have not been able to find Reviewers' Figures 1-3 and hence was unable to judge the pertaining
points.

2. I have previously been puzzled by the difference between Fig. 11-K (where after 9d of adult
growth nerfin-1 clones on "-his" reach about 40% the size of nerfin-1 clones on "CDD") and Fig.
S1C (where the volume of nerfin-1 clones on "-his" amounts to 0% of that on "CDD"). The authors'
rebuttal has done nothing to alleviate this confusion.

3. On p. 6 of the Results section the authors seem to imply that the NMR detection limit for histidine
is 0.01 mM, hence that histidine-starved adults contain <0.01 mM histidine. It is unclear where this
value of 0.01 mM comes from. The only NMR data is found in FigEV 2A: although the meaning on
the left y-axis is not explained ("+", "2x", "-"), I assume that the "+" lanes correspond to flies fed
with histidine-replete medium. If this his peak reflects a concentration of 2 mM (Fig. 2B), I don't
believe that 0.01 mM (i.e. 1/200 of this concentration) are still reliably detectable.

4. The representative "myc/+, pros" clone in Fig.4F is obviously clearly smaller than the
representative "+/+, pros" clone in Fig.4E. However, the quantitation in Fig. 4H suggests that that
there is no size difference between the two genotypes. This does not fit together.

5. The y-axis label of FigEV 31 "% + vol/clone" suggests that 100% of nerfin-1 clones are "Myc-
positive" and "Myc+ELAV-positive". However, the nerfin-1 clone in FigEV 3G shows strongly
reduced ELAV-staining intensity as compared to the surrounding tissue, and regions of the clone
appear to be negative for either Myc or ELAV. This does not fit with the quantitative analysis of the
clones.

Also, it is hard to believe that the "nerfin-1 HDC-RI" clone in Fig EV3H has only 40% as much
Myc-staining as the "nerfin-1" clone in FigEV 3H (as suggested by the bar graph in FigEV 3I).

6. The authors state on p. 9 of the Results "We observed that the growth of eye NACT clones,
despite a dependency on Myc (Figure EV4D-G), was not significantly decreased by Hdc
knockdown." This statement is misleading, to say the least. The size effect of HDC-KD may not
reach significance, whereas it does for Myc-KD (although I'm pretty sure that the difference in p-
values between the two settings is minor) - but FigEV 4G shows that the overall effects of HDC-KD
and Myc-KD on clonal size are virtually the same.

7. (minor point) what does the y-axis title "Elav+ volume (FC)" inf Fig 3C stand for? in other

figures "FC" indicates "fold change", but then it doesn't make sense to set "fold change" for "CDD"
control at 0.4.

2nd Revision - authors' response 7th Dec 2018

Referee #1:

Authors have addressed most of my concerns. Again, the term "tumour" has to be used in an
extremely cautious manner if we, Drosophilists, do not want to bother the mammalian community.
This word is still being used throughout the ms instead of "clone". Larvae do not bear "tumors", they
do contain "clones". Please, correct the word in all cases.

I have gone throughout referee 2's comments and I agree that authors should carefully address all
concerns raised by that reviewer. In general, authors should properly solve all discrepancies, many
of them as a consequence of bad selection of the illustrative example, bad interpretation of the
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results or poor clarification of the quantification being made in the figures. In all cases, this is a sign

of sloppiness, and should be properly corrected.

We have now replaced all wordings in the ms referring to ‘tumours’ by ‘clones’.

Referee #2:

The authors have addressed some of the reviewers' criticisms. However, several issues remain,
including questions about data quality/interpretation, that prevent me from recommending

publication at this time.

1. I have not been able to find Reviewers' Figures 1-3 and hence was unable to judge the pertaining

points.

We have now attached the reviewer’s figures 1-3 below.
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Reviewer’s Figure 1: RNAI against Slif differentially affect pros and nerfin-1 clonal growth
pros and nerfin-1 clonal growth depends differentially on amino acid transporter Slif, inhibition

mediated via RNAi (VDRC 101643). (nerfin-1, n= 54, 56, pros, n=22,26)
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Reviewer’s Figure 2: Neural specific ElavGal4 MARCM is considerably weaker than tubGal-4

MARCM in driving transgene expression

(A-D) [P{w[+] elavGAL4[c155]}, P{ry[+] hsFLP}1; CyO / P{w[+] UAS-nucZ}20b, P{w[+] UAS-
CD8:GFP} LLS ; TM6, Tb, Hu / P{w[+] tubP-GAL80} L9, P{w[+] FRT 2A}] or ElavGal4
MARCM generates GFP labelled clones only in the CNS and the disc, and not in the fatbody or the
gut. (E), we observed ~60% reduction in nerfin-1 clone volume upon knocking down of RNAi Hdc
with tub-Gal4 MARCM. (F), in contrast, we only observed ~30% reduction (p>0.05) in nerfin-1
clone volume upon knocking down of Hdc using elav-Gal4 MARCM. In addition, overexpression of
Myc did not significantly alter nerfin-1 clone volume. (G) clone composition of nerfin-1 was not
significantly altered by overexpression of Myc, and knockdown of Hdc via RNAI. (H)
Overexpression of Myc did not significantly alter clone size or (I) clone composition of nerfin-

1;HdcRNAi clones
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Reviewer Figure 3: MycRNAIi can decrease Myc expression in wing disc but not pros’’ CNS
clones.

Using tubGal4 MARCM, we overexpressed Myc RNAI in pros clones, we found that Myc levels
were down regulated in the wing imaginal disc clones (A-A’), in CNS clones, Myc expression was
still upregulated despite Myc knockdown via RNA.

2. I have previously been puzzled by the difference between Fig. 11-K (where after 9d of adult
growth nerfin-1 clones on "-his" reach about 40% the size of nerfin-1 clones on "CDD") and Fig.
S1C (where the volume of nerfin-1 clones on "-his" amounts to 0% of that on "CDD"). The authors'
rebuttal has done nothing to alleviate this confusion.

As seen below (screen shots of velocity quantification), the panels on the left are representative
CNSs from the experiment quantified in Figure EVIC. Due to the long heat shock (1hr), frequent
clones were generated, and on CDD, the overgrowing clones merge together to form a single large
GFP+ object. For unknown reasons, clones were more frequently generated on CDD compared to —
His, where the clones were significantly smaller and less frequent. Never the less, as we could not
quantify the size of individual clones on CDD, we plotted total GFP+ volume per CNS in our
quantification. Therefore, in Figure EV1, nerfin-1 tumours are around 100-fold larger on CDD
compared to —His, raw data from these quantifications is attached below.

We then looked at this more carefully in Figure 1K (right panel), where heat shock was performed
24hrs later (in order to shorten the period of time between tumour induction and dissection), and
animals were heat shocked for only 10 minutes, to ensure that clones were generated infrequently
and well separated. As you can see in these images, CDD clones while still significantly larger than
that of —His, the difference between individual clone volume was less striking. Again the raw data
from Figure 1K is plotted below.

Therefore, the differences in fold change between Figures EVI and Figure 1 can be accounted for

by the difference in the heat shock regimes, where the total clone volume per CNS was plotted in
Figure EV1, and discrete clone volume was plotted in Figure 1.

© European Molecular Biology Organization
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dissected 9 days after adult hatching dissected 9 days after adult hatching
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3. On p. 6 of the Results section the authors seem to imply that the NMR detection limit for histidine
is 0.01 mM, hence that histidine-starved adults contain <0.01 mM histidine. It is unclear where this
value of 0.01 mM comes from. The only NMR data is found in FigEV 2A: although the meaning on
the left y-axis is not explained ("+", "2x", "-"), I assume that the "+" lanes correspond to flies fed
with histidine-replete medium. If this his peak reflects a concentration of 2 mM (Fig. 2B), I don't
believe that 0.01 mM (i.e. 1/200 of this concentration) are still reliably detectable.

The value of 0.01 mM was based on the directly measured concentration in the NMR tube (assuming
a fixed concentration of the DSS standard) and not the VDTS back-calculated value for the fly itself.
We have therefore calculated a more biologically meaningful value for the fly itself, yielding a
conservative, VDTS-derived value for the limit of detection for histidine as ~0.3 mM. The main text
has been adjusted accordingly. We acknowledge the reviewer's comments regarding the lack of
clarity for the key and legend for FigEV 2. The legend has been revised accordingly to read:

Figure S2 related to Figure 2: 'H NMR can detect changes in dietary histidine and his dietary
manipulation differentially affects nerfin-1- and pros- tumour growth

A) spectra showing a region from 8.0 -7.1 ppm from extracted whole adult fly polar metabolome
before (upper panel) and after (lower panel) clearance of dietary histidine from the gut (see
methods), boxed panel highlights the histidine peak. Replica peaks for histidine are seen in the
boxed areas at ~7.9 (e-proton) and 7.1 (6-proton) ppm in histidine-replete: “+” (0.5 g/L his) and
“2x” (1.0 g/L his) CDD profiles, histidine peaks are not seen in “-” (0 g/L his) profiles in either
panel.

B) nerfin-1"increased tumour volume by ~4 fold upon feeding on 2x his (n=24,15)

C) pros™ tumour volume was not significantly changed upon feeding on 2x his (n=19,34)

4. The representative "myc/+, pros" clone in Fig.4F is obviously clearly smaller than the
representative "+/+, pros" clone in Fig.4E. However, the quantitation in Fig. 4H suggests that that
there is no size difference between the two genotypes. This does not fit together.

We have replaced Figure 4 E-F with images more representative of our quantifications of in 4H.

5. The y-axis label of FigEV 31 "% + vol/clone" suggests that 100% of nerfin-1 clones are "Myc-
positive" and "Myc+ELAV-positive". However, the nerfin-1 clone in FigEV 3G shows strongly
reduced ELAV-staining intensity as compared to the surrounding tissue, and regions of the clone
appear to be negative for either Myc or ELAV. This does not fit with the quantitative analysis of the
clones.

The original data was normalised to nerfin-1, and we agree with the reviewer that the y axis label
did not make sense. The data is now replotted as “% +vol/clone”.

© European Molecular Biology Organization 13
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Also, it is hard to believe that the "nerfin-1 HDC-RI" clone in Fig EV3H has only 40% as much
Myc-staining as the "nerfin-1" clone in FigEV 3H (as suggested by the bar graph in FigEV 3I).

We have replaced Figure EV3G-H with images more representative of our quantifications in Figure
EV3I. We have also added additional examples of representative images of Myc+ cells per clone in
nerfin-1 vs. HdcRi;nerfin-1 clones below, to illustrate that there is a significant and reproducible
reduction in Myc+ cells in nerfin-1 clones upon Hdc knockdown, consistent with our quantifications
in EV3I.

nerfin-1'°

Myc Elav

nerfin-1"*°;HDC*

6. The authors state on p. 9 of the Results "We observed that the growth of eye NACT clones,
despite a dependency on Myc (Figure EV4D-G), was not significantly decreased by Hdc
knockdown." This statement is misleading, to say the least. The size effect of HDC-KD may not
reach significance, whereas it does for Myc-KD (although I'm pretty sure that the difference in p-
values between the two settings is minor) - but FigEV 4G shows that the overall effects of HDC-KD
and Myc-KD on clonal size are virtually the same.

We have re-examined the data, and found that the distribution of the data points in Figure EV4G
does not fit a normal distribution (as seen in box-plot below). Using non-parametric t-test, we found
Hdc knockdown did significantly reduce NACT clone size. We have now corrected this in both
Figure EV4G and the corresponding text in the manuscript, which now reads: “We observed that
the growth of N*“" clones in the eye discs which exhibited dependency on Myc was also significantly

decreased by Hdc knockdown (Figure EV4D-G).”
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7. (minor point) what does the y-axis title "Elav+ volume (FC)" inf Fig 3C stand for? in other
figures "FC" indicates "fold change", but then it doesn't make sense to set "fold change" for "CDD"
control at 0.4.

This mistake has been corrected, and the Y axis has been changed to “%Elav'volume/clone”.

3rd Editorial Decision 9th Jan 2019

Thank you for submitting your revised manuscript to The EMBO Journal. Your study has now been
re-reviewed by the referees and their comments are provided below.

As you can see from the comments below, referee #2 still has some hesitations with the analysis. I
have taken a careful look at the issues raised and I think you have done a good job in responding to
the concerns raised. Referee #1 is of similar opinion. Given this I am very pleased to let you know
that we can accept the manuscript for publication here. You can respond to the concerns raised by
referee #2 in the point-by-point response or if you wish in the text.

I have asked our publisher to do their pre-publication check on the manuscript and they have made
some comments in the figure legend. Please check the word document called Wiley pre-acceptance
check and please incorporate their suggestions.

Once we get the revised version in I will send you the formal acceptance letter.

Congratulations on a nice paper

REFEREE REPORTS:
Referee #1:

As Reviewer 1 of this ms, I have gone through Reviewer 2's comments and the point by point
response of authors to these comments. I believe authors have addressed all concerns in a
satisfactory manner by including more illustrative images and changing the way graphs were
represented in some figures in the ms. Authors have also well argued why the differences in the fold
changes of experiment vs control in two independent figures (point nr 2) and have included data in
three new specific figures to address point 1.

Concerning my minor concern (the word tumour), authors have addressed it properly.

I strongly support publication of this ms in EMBO Journal the way it is, as authors have addressed
all major concerns.

Referee #2:

I have mixed feelings about this manuscript. On one hand, it describes an interesting observation
that should be published (somewhere). On the other hand, my misgivings have not been reduced by
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the two revisions - mainly because of two points.

The first concerns the core message of the manuscript:

the authors' response to point 6 has made it clear to me why Fig. 11-K and Fig. S1C report
(quantitatively) different consequences of histidine withdrawal on nerfin-1-mutant clone growth.
However, this explanation indicates that a major effect of histidine withdrawal is a reduction in
clone number. This suggests that apoptosis plays a major role upon histidine withdrawal: it is
conceivable that the smaller clones (induced at 72h ALH) are eliminated more easily (once histidine
is withdrawal from the adults) than the clones that were induced at 48h ALH and therefore have
reached a bigger size at the moment they have to face a histidine-less diet.

This in turn suggests that at least some of the "growth" effects that are analyzed in the present work
are caused by differential effects on apoptosis and cell survival - and it begs for some additional
experiments.

The second point has to do with the quality of the data. Several of the reviewer criticisms led to
significant changes in the data:

Point 3: the NMR-detection limit for histidine was corrected from 0.01 mM to 0.3 mM (note
however, that Fig. 2B still conveys the impression that histidine levels in flies drop from 2 mM in
CDD to 0 mM in "- histidine", as there is no indication of the detection limit in the Figure itself -
this has to be considered as quite misleading).

Point 5: the axis labeling in Fig. S31 was changed, so that the former "100%" now corresponds to ca.
17% (column 1), viz. 13% (column 3). Along the way, the relative heights of the bars and relative
lengths of the error bars have also changed.

Point 6: the significance level for "N[act] HDC[RI]" in Fig. S4C was recalculated and now found to
pass the "p<0.05" cutoff (which it hadn't before).

In addition, two figure panels were exchanged so as to show more "representative examples" (Point
4 & 5).

For all of these changes the authors provide convincing explanations. Nevertheless, having to make
such corrections (and several more in the first round of revisions) indicates substantial sloppiness in
preparing the manuscript in the first place - and it makes me suspect that additional errors might be
hidden in this work that neither of the reviewers happened to catch.

3rd Revision - authors' response 9th Jan 2019

The authors' response to point 6 has made it clear to me why Fig. 11-K and Fig. S1C report
(quantitatively) different consequences of histidine withdrawal on nerfin-1-mutant clone growth.
However, this explanation indicates that a major effect of histidine withdrawal is a reduction in
clone number. This suggests that apoptosis plays a major role upon histidine withdrawal: it is
conceivable that the smaller clones (induced at 72h ALH) are eliminated more easily (once histidine
is withdrawal from the adults) than the clones that were induced at 48h ALH and therefore have
reached a bigger size at the moment they have to face a histidine-less diet.

This in turn suggests that at least some of the "growth" effects that are analyzed in the present work
are caused by differential effects on apoptosis and cell survival - and it begs for some additional
experiments.

We respectfully disagree with the reviewer’s comments regarding ‘the histidine withdrawal
primarily reduces clone number’. We have not observed significant differences in cell death rate
within and outside of CDD vs —His or 25% His clones (Fig 3C and Fig EV 3E and data not shown)
to support the hypothesis that —his diet induces elimination of clones.
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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 way.
graphs include clearly labeled error bars for independent experiments and sample sizes. Unless justified, error bars should
not be shown for technical replicates.
if n< 5, the individual data points from each experiment should be plotted and any statistical test employed should be
justified
Source Data should be included to report the data underlying graphs. Please follow the guidelines set out in the author ship
guidelines on Data Presentation.

>
>
>
>

2. Captions

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

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

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

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

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

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

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

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

definitions of statistical methods and measures:

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

are tests one-sided or two-sided?

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.

LA 2 X 2 A X R

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

USEFUL LINKS FOR COMPLETING THIS FORM

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

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

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.org

http://www.consort-: org/checklists/view/32-consort/66-title

http://www.equator-network.org/reporting: porting-recommendations-for-tun
http://datadryad.org

http://figshare.com

http://www.ncbi.nlm.nih.gov/gap

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

http://biomodels.net/

http://biomodels.net/miriam/

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

Please fill out these boxe: (Do not worry if you cannot see all your text once you press return)

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

The sample size for clones and CNSs was chosen to take into account that neuroblast lineage size
vary, and animals subject to dietary manipulation can exhibit differential response depending on
their food consumption.

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

For clone volume estimation, each data point represents a single clone, except in Figure S1C,
where the value was the total clone volume per CNS. For clones, we use n>10 and clones were
selected at random from multiple brain and disc samples. For CNSs, we use n>3.

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

All dissected, imaged samples were included in the analysis. Animals without clones were excluded
from the analysis.

3. Were any steps taken to minimize the effects of bias when I les to treatment (e.g. N/A
randomization procedure)? If yes, please describe.
For animal studies, include a about evenifnor ion was used. All animals were dissected at random.

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

4.b. For animal studies, include a statement about blinding even if no blinding was done N/A
5. For every figure, are statistical tests justified as appropriate? Yes

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

non-parametric test (mann-whtiney test) was used when data showed significant deviation from a
normal distribution.

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

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

The Welch's correction was applied when variance is unequal

C- Reagents



D- Animal

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

The primary antibodies used were anti-Mira (mouse, 1:50, gift of F.Matzusaki), anti-GFP (chick,
1:2000, Abcam), anti-pH3 (rat, 1:500, Abcam), anti-Dpn (rabbit, 1:100, gift of Y.N.Jan), anti-Dpn
(guinea pig, 1:1000, gift of James Skeath), anti-Ase (rabbit, 1:50, gift of F.Matsuzaki), anti-Elav
(mouse or rat, 1:100, Developmental Studies Hybridoma Bank), anti-Myc (rabbit, 1:100, Santa
Cruz), anti-Fib (mouse, 1:200, Abcam). Secondary goat antibodies conjugated to Alexa488,
Alexa568, Alexa650, Alexa505 (Molecular Probes) were used 1:200. DAPI (Molecular Probes) was
used at 1:10000.

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

N/A

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

| Models

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

[We used the following strains for generating CNS and eye imaginal disc MARCM clones: i) (3L) w,
tub-Gald, UAS-nlsGFP::6xmyc::NLS, hs-flp; FRT2A, tubP-Gal80LL9/TM6b ii) (3R) w, tub-Gald, UAS-
nlsGFP::6xmyc::NLS, hs-flp; FRT82B, tubP-Gal80 LL3/TM6b. iii) w;; FRT2A was used to generate
control MARCM clones; iv) w;; FRT82B, pros17/TM6B to generate pros17 clones (Bloomington); v)
w ey-FLP1,UAS-mCD8-GFP;;tub-GAL4 FRT82B tub-GAL8O, vi) w;; FRT2A, Df(3L)nerfin-1159/TM6b
(Kuzin et al., 2005) was used to generate nerfin-1159 clones; vii) w;; FRT82B,UAS- NACT (Kidd,
1998; Song and Lu, 2012) was used to generate NACT clones; viii) w;;FRT828 scrib1;UAS-RasV12
(Brumby, 2003) was used to generate scrib1;RasV12 clones. Other genetic elements used are: w,
UAS-Dcr2; wor-Gal4, ase-Gal80/CyO; UAS-CD8::GFP (Bowman et al., 2008), UAS-CG3454 RNAi
(HDCRi, VDRC 34621), UAS-myc RNAi (VDRC 106066), UAS-myc (BL9674), (UAS-torTED (Hennig and
Neufeld, 2002), UAS-lacZ RNAi (VDRC 51446), UAS-HisCl1 RNAi (VDRC 104966), UAS-S6KKQ
(BL6911), UAS-elFAE RNAI (VDRC 100722), mycPO (Quinn et al., 2004), UAS-SIifANTI (Colombani et
al., 2003).

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

N/A

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

<

A

E- Human Subjects

F- Data A

G- Dual u:

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

N/A

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

N/A

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

N/A

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

N/A

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

N/A

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

N/A

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

N/A

<

ccessibility

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

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

b. Macromolecular structures

c. Crystallographic data for small molecules

d. Functional genomics data

e. Proteomics and molecular interactions

N/A

19. Deposition is strongly recommended for any datasets that are central and integral to the study; please consider the
ljournal’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).

N/A

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

N/A

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

N/A

se research of concern

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