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20th Apr 20201st Editorial Decision

Thank you for submit t ing your manuscript ent it led "AP-3 vesicles retain their coat and depend on 
the HOPS subunit Vps41 just for tethering to vacuoles" [EMBOJ-2020-105117] to The EMBO 
Journal. Your study has been sent to three reviewers for evaluat ion, whose reports are enclosed 
below. 

As you can see, the referees consider the work potent ially interest ing. However, while referee #1 
and #2 are overall posit ive and request you to address only minor points, reviewer #3 raises several 
crit icisms that need to be solved before they can support publicat ion in The EMBO Journal. In 
part icular, this referee requests you i) to provide more direct evidence on the role of Age2 in vesicle 
uncoat ing; ii) to further invest igate the relevance of GSN accumulat ion at the plasma membrane 
and its endocytosis; and iii) to test why there is not a bigger shift toward the vacuole when fusion is 
blocked. 

In addit ion to the points listed above, addressing all major and minor referees' crit icisms will be 
essent ial for the publicat ion of your work in The EMBO Journal. I should also add that it is our policy 
to allow only a single round of major revision. Therefore, acceptance of your manuscript will depend 
on the completeness of your responses in this revised version. 

We generally grant three months as standard revision t ime. As we are aware that many 
laboratories cannot funct ion at full capacity owing to the COVID-19 pandemic, we may relax this 
deadline. Also, we have decided to apply our 'scooping protect ion policy' to the t ime span required 
for you to fully revise your manuscript and address the experimental issues highlighted herein. 
Nevertheless, please inform us as soon as a paper with related content published elsewhere. 

 ------------------------------------------------ 

Referee #1: 

This manuscript makes an important advance in the area of vesicle coats. The adapt in complex 
was always seen as a layer of a coat , not as an independent coat . My interest in the manuscript is 
t riggered by the unequivocal demonst rat ion that AP-3 vesicles can form without HOPS or clathrin. 
This is a generally relevant finding adding to the fundamental quest ion of how coats work. 

Similarly, we are now in a phase where the redundant funct ions of different ArfGAPs at an 
integrated level ("secret ion" per se) is mechanist ically dissected. The finding that Age2 is 
specifically relevant to AP-3 promotes understanding of the diverse and versat ile funct ions of 
ArfGAPs. 



I have minor comments Figure by Figure: 

1) Legend for B needs a statement of the stat ist ical test  used and should explain the meaning of
the three asterisks. Conceptually, I am not so happy with the term "vesicle biogenesis" and strongly
prefer "vesicle format ion" or "vesicle generat ion". At  least  in the context  of other coats this seems
the preferred term.

2) Nice data. You make a quant itat ive statement based on 2F (Nyv signal). At  least , the legend
should specify how often the experiment was repeated to be able to make this statement.

3) The Results do not first  talk about 3A and 3B. Is 3E missing? Please check descript ion. the data
on the Apl5_delta_ear is very strong.

4) In principle this is nice and strong data. The one aspect that  confuses me is that  no proteins of
the mitochondrial outer membrane are labelled in the plot . If the mitochondrially tethered populat ion
of Apl5 is too small to give a change in the labelling pattern then I wonder whether this experiment
is worth showing. In any case it  should be presented better why both situat ions were analyzed.
What was the expectat ion? Why are no mitochondrial proteins labelled? Why was it  then decided
to show the experiment?

5) Although the conclusion is that  no significant change was observed, which seems plausible 5G
needs an explanat ion in the Legend what the error bars show (SD, SEM?)

6) Is labelled Figure 7 in the Figures. What is the light  pink shape "at tacking" the tethered vesicle?

Referee #2: 

This study from Schoppe et  al. addresses a few outstanding issues in the realm of AP-3 biology.
The precise role of Vps41 in AP-3 trafficking has remained unclear. There is good evidence in the
literature from the Ungermann group and others for Vps41 funct ioning as part  of the HOPS
complex to tether AP-3 vesicles to the lysosome/vacuole. However, an addit ional role of Vps41 in
biogenesis of AP-3 vesicles has been proposed. This study addresses this potent ial role primarily
through the use of an elegant anchor-away approach in which they ectopically localize Vps41 to
mitochondria. Through these experiments, the authors provide convincing evidence that Vps41 is
not required for AP-3 vesicle biogenesis but is sufficient  for AP-3 vesicle tethering. They also show
that the kinase Yck3 is important for vesicle tethering but not biogenesis. There are nice control
experiments throughout the work, such as the requirement of the Apl5-ear domain for the anchor-
away interact ion between Vps41 and the AP-3 complex. In addit ion, they used a biot inylat ion
(BioID) approach to ident ify proteins interact ing with (or nearby) Apl5 in both w.t . and anchor-away
cells. Using this approach they ident ified Age2 as an unexpected interactor. Age2 is an ArfGAP and
a homolog of AGAP1, which has been implicated in regulat ion of AP-3 in mammalian cells. The
authors interpret  the fact  that  Age2 is found to interact  with Apl5 in both wt and anchor-away cells
to mean that Age2 may be involved in the uncoat ing process. Important ly, they demonstrate that
Age2 is not required for AP-3 vesicle biogenesis (in fact  there are more vesicles formed in age2
mutants) and therefore Age2 is very likely to funct ion to uncoat the AP-3 vesicle. 

Overall I found this study to be very convincing and interest ing. It  also opens the field up for further



studies invest igat ing the precise mechanisms of vesicle uncoat ing. I have only minor suggest ions
for improvement. 

1. On page 6 the authors cite a few previous studies using mitochondrial anchor-away to test
protein-protein interact ions. I think it  would be good to also cite the work from Wei Guo's group
where they anchored the exocyst subunit  Sec3 to mitochondria and observed secretory vesicle
tethering (Luo et  al., MBoC 2014).

2. Figure panel 3A appears to not be specifically described in the results sect ion?

3. Circumstances permit t ing, it  might be interest ing to test  whether the catalyt ic Arg residue of
Age2 is required for Age2 funct ion in their various AP-3 funct ional tests. This would provide more
evidence for GAP act ivity as the key funct ion of Age2 in AP-3 regulat ion. However, this is a
relat ively minor point  and with research facilit ies shut down there is no reason to prevent
publicat ion without these experiments.

Referee #3: 

This manuscript  reports that the previously demonstrated interact ion of the Vps41 subunit  of
HOPS with the Apl5 subunit  of AP-3 is responsible for tethering AP-3 vesicles to the vacuole. This
conclusion is in line with the funct ion of the HOPS complex in vesicle tethering but contrasts with
previous work suggest ing that Vps41 funct ions as a clathrin-like coat for the format ion of AP-3
vesicles. In addit ion, the authors report  that  the Age2 Arf1-GAP protein mediates AP-3-dependent
sort ing and probably uncoat ing of AP-3 vesicles. These conclusions are interest ing, but, in my
opinion, they don't  rise to the level of novelty expected for a journal like EMBO J. Some of the
findings presented in this paper have already been shown before, though in somewhat different
ways. In addit ion, some of the results are difficult  to appreciate, probably because of the challenge
to visualize intracellular structures in yeast. Finally, there are some quest ions that are relevant but
the manuscript  leaves unanswered. 

Specific points: 

Are other subunits of the HOPS complex involved in tethering AP-3 vesicles to the vacuole or does
Vps41 funct ion independent ly of the other HOPS subunits? Vps39 KO also interferes with the AP-
3 pathway. Is it  also involved in tethering? Why isn't  it  detected in the BioID experiments? The role
of HOPS and its individual subunits in tethering AP-3 vesicles is a fundamental issue that the study
doesn't  address. 

Although KO of Age2 increases the number of AP-3 vesicles, this observat ion doesn't  necessarily
mean that it  plays a role in uncoat ing; other scenarios are possible. More direct  evidence for a role in
uncoat ing is needed. 

Fig. 1A,B. The difference in co-localizat ion of Apl5 with Vps41 at  the permissive and non-permissive
temperature is stat ist ically significant but very small (5%?). If there is a block in fusion, why isn't
there a bigger shift  toward the vacuole? And why doesn't  the amount of Apl5 in the Sec7
compartment decrease? 

Fig. 1D,E. The independence of AP-3-mediated sort ing from clathrin was already shown in previous



studies, so these experiments add lit t le to what is already known. With regards to the results, why
does GNS accumulate at  the plasma membrane in AP-3 mutants? Why is it  not  endocytosed (as
ment ioned in the text)? Is AP-3 involved in endocytosis? 

Fig. 2C. The results are very difficult  to appreciate. I suggest that  they show bigger pictures of the
yeast cells. 

Fig. 2F. What band is Nyv1? Differences in crude and pure mitochondrial fract ions of both
constructs are difficult  to see. The text  ment ions a 3-fold difference that is not clear from these
images. 

Figs. 3A and 3B are not described in the text . If they are not necessary, move them to a
supplementary figure or delete. 

Fig. 3C. Make it  larger so that differences can be better appreciated. 

Fig. 5F. The addit ional number of Apl5 dots in Age2 mutants is not clear in this panel. 

Use "Inset" in place of "inlet" in the figures. 
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We thank all reviewers for their constructive feedback. The following changes were done in the revised 
manuscript: 

- Figure 2F was repeated and the added quantification (Figure 2G) shows now more convincingly
that AP-3 cargo is captured on mitochondria carrying Vps41

- We added a new figure 3, where we show that mitochondrially anchored Vps41 recruits vesicles
to mitochondria. This phenotype is observed for the Vps41-SD mutant, but not at all for the
∆PEST mutant that lacks the AP-3 binding motif. Surprisingly, we observed far more vesicles in
the Vps41-SA mutant, which we took along as a control. This mutant has a functional ALPS
motif, which is able to bind to small vesicles (Cabrera, Langemeyer et al., 2010). We did not
detect more AP-3 vesicles on mitochondria than in the Vps41 SD mutant (Figure S1), and thus
suspect that also other vesicles are captured. We take this as an indication of a functional ALPS
motif, though did not analyze this further.

- The new Figure 7 shows that Age2 GAP dead mutant, but not Gcs1 GAP dead causes an AP-3
sorting defect, whereas overexpression of the GAPs did not cause any defect. This provides
further support for a direct role of Age2 in AP-3 vesicle uncoating.

- We fixed mistakes in figure references and revised the text to clarify several open issues.

- Due to the addition of the electron microscopy data and mass spectrometry, two authors were
added (Muriel Mari, Stefan Walter), and all authors agreed to this.

Our detailed response is given below. 

Referee #1: 

This manuscript makes an important advance in the area of vesicle coats. The adaptin complex was 
always seen as a layer of a coat, not as an independent coat. My interest in the manuscript is triggered 
by the unequivocal demonstration that AP-3 vesicles can form without HOPS or clathrin. This is a 
generally relevant finding adding to the fundamental question of how coats work. 

Similarly, we are now in a phase where the redundant functions of different ArfGAPs at an integrated 
level ("secretion" per se) is mechanistically dissected. The finding that Age2 is specifically relevant to 
AP-3 promotes understanding of the diverse and versatile functions of ArfGAPs. 

We thank the reviewer for her/his positive feedback. 

I have minor comments Figure by Figure: 

1) Legend for B needs a statement of the statistical test used and should explain the meaning of the
three asterisks. Conceptually, I am not so happy with the term "vesicle biogenesis" and strongly prefer
"vesicle formation" or "vesicle generation". At least in the context of other coats this seems the
preferred term.

Thank you for pointing this out. We added the required information to the Figure legend of Figure 1B 
and changed the term in the text in all cases. 

2) Nice data. You make a quantitative statement based on 2F (Nyv signal). At least, the legend should
specify how often the experiment was repeated to be able to make this statement.

Thank you for this suggestion. The number of repetitions was added to the figure legend and a graph 
showing the quantification was added to the Figure (Figure 2G). 

23rd Jun 20201st Authors' Response to Reviewers
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3) The Results do not first talk about 3A and 3B. Is 3E missing? Please check description. the data on
the Apl5_delta_ear is very strong.

Indeed, we made a mistake here. We added this in the text and changed the wrong reference for Figure 
3E (which is now Figure 4E). 

4) In principle this is nice and strong data. The one aspect that confuses me is that no proteins of the
mitochondrial outer membrane are labelled in the plot. If the mitochondrially tethered population of Apl5
is too small to give a change in the labelling pattern then I wonder whether this experiment is worth
showing. In any case it should be presented better why both situations were analyzed. What was the
expectation? Why are no mitochondrial proteins labelled? Why was it then decided to show the
experiment?

The main purpose of this experiment was to provide further evidence of vesicles tethered to the 
mitochondria and not only AP-3 complex. It is true, that the labeling pattern does not change much, 
rather the overall rate of detection even decreases. Considering that the radius of efficient biotin-
labeling is approximately 10 nm, it is not surprising that we do not see a lot of mitochondrial proteins 
labeled (Kim et al., 2014). Membrane-bound Vps41 tethers the vesicles to the mitochondria and this 
distance would need to be bridged. In addition, we cannot say where exactly the Biotin-Ligase is 
located within the AP-3 complex if it is attached to the C-terminal part of Apl5. A detailed structure 
(including hinge and ear domains) of any AP-complex is so far missing. We believe that this can explain 
the lack of labeling of mitochondrial proteins. Importantly, the labeling of cargo molecules indicates that 
we captured complete vesicles at mitochondria. 

5) Although the conclusion is that no significant change was observed, which seems plausible 5G
needs an explanation in the Legend what the error bars show (SD, SEM?)

Thank you for pointing this out, we added the specifications in the Figure legend to Figure 6G (before 
5G). 

6) Is labelled Figure 7 in the Figures. What is the light pink shape "attacking" the tethered vesicle?

We corrected this. The Figure number was changed to Figure 8 due to the addition of the electron 
microscopy (Figure 3) and GAP mutant (Figure 7) figures. The light pink shape was initially thought to 
display the possibility of Age2 to be recruited from the cytosol upon tethering. We removed this from the 
model, as we think it is much more likely that Age2 is already present on the vesicle, as can be judged 
by the strong enrichment in our TurboID assays. 

Referee #2: 

This study from Schoppe et al. addresses a few outstanding issues in the realm of AP-3 biology. The 
precise role of Vps41 in AP-3 trafficking has remained unclear. There is good evidence in the literature 
from the Ungermann group and others for Vps41 functioning as part of the HOPS complex to tether AP-
3 vesicles to the lysosome/vacuole. However, an additional role of Vps41 in biogenesis of AP-3 vesicles 
has been proposed. This study addresses this potential role primarily through the use of an elegant 
anchor-away approach in which they ectopically localize Vps41 to mitochondria. Through these 
experiments, the authors provide convincing evidence that Vps41 is not required for AP-3 vesicle 
biogenesis but is sufficient for AP-3 vesicle tethering. They also show that the kinase Yck3 is important 
for vesicle tethering but not biogenesis. There are nice control experiments throughout the work, such 
as the requirement of the Apl5-ear domain for the anchor-away interaction between Vps41 and the AP-
3 complex. In addition, they used a biotinylation (BioID) approach to identify proteins interacting with (or 
nearby) Apl5 in both w.t. and anchor-away cells. Using this approach they identified Age2 as an 
unexpected interactor. Age2 is an ArfGAP and a homolog of AGAP1, which has been implicated in 
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regulation of AP-3 in mammalian cells. The authors interpret the fact that Age2 is found to interact with 
Apl5 in both wt and anchor-away cells to mean that Age2 may be involved in the uncoating process. 
Importantly, they demonstrate that Age2 is not required for AP-3 vesicle biogenesis (in fact there are 
more vesicles formed in age2 mutants) and therefore Age2 is very likely to function to uncoat the AP-3 
vesicle. 

Overall I found this study to be very convincing and interesting. It also opens the field up for further 
studies investigating the precise mechanisms of vesicle uncoating. 

We thank the reviewer for her/his positive feedback. 

 I have only minor suggestions for improvement. 

1. On page 6 the authors cite a few previous studies using mitochondrial anchor-away to test protein-
protein interactions. I think it would be good to also cite the work from Wei Guo's group where they
anchored the exocyst subunit Sec3 to mitochondria and observed secretory vesicle tethering (Luo et
al., MBoC 2014).

As suggested, we added the reference to the manuscript. 

2. Figure panel 3A appears to not be specifically described in the results section?

Thank you for pointing this out, we added the required description in the text. 

3. Circumstances permitting, it might be interesting to test whether the catalytic Arg residue of Age2 is
required for Age2 function in their various AP-3 functional tests. This would provide more evidence for
GAP activity as the key function of Age2 in AP-3 regulation. However, this is a relatively minor point and
with research facilities shut down there is no reason to prevent publication without these experiments.

This is a very good suggestion. We generated strains carrying a plasmid with R52K (AGE2) or R54K 
(GCS1) mutations in the respective deletion backgrounds. We then screened for an AP-3 defect as 
judged by the GNS localization and in addition analyzed the numbers of Apl5 positive dots as done 
before for the deletion strains. Indeed, the GAP activity of Age2 appears to be critical for its function in 
AP-3 trafficking, as the mutant copies the phenotype of the deletion, which can be rescued by addition 
of WT AGE2. For Gcs1, we did not observe any changes in AP-3 trafficking in the GAP-dead mutant 
(see new Figure 7).  

Referee #3: 

This manuscript reports that the previously demonstrated interaction of the Vps41 subunit of HOPS with 
the Apl5 subunit of AP-3 is responsible for tethering AP-3 vesicles to the vacuole. This conclusion is in 
line with the function of the HOPS complex in vesicle tethering but contrasts with previous work 
suggesting that Vps41 functions as a clathrin-like coat for the formation of AP-3 vesicles. In addition, 
the authors report that the Age2 Arf1-GAP protein mediates AP-3-dependent sorting and probably 
uncoating of AP-3 vesicles. These conclusions are interesting, but, in my opinion, they don't rise to the 
level of novelty expected for a journal like EMBO J. Some of the findings presented in this paper have 
already been shown before, though in somewhat different ways. In addition, some of the results are 
difficult to appreciate, probably because of the challenge to visualize intracellular structures in yeast. 
Finally, there are some questions that are relevant but the manuscript leaves unanswered.  

We thank the reviewer for her/his assessment. Naturally, we disagree with the final conclusion on 
previously shown aspects and relevance for the community. There has been an ongoing controversy on 
the role of Vps41 as a putative factor involved in vesicle formation that this deserved close inspection, 
and we show here that such a role of Vps41 is unlikely. We also uncovered that Age2 is an AP-3 
specific GAP, which was also not known before. To further support our arguments, we now analyzed 
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the Age2 catalytic dead mutant, which inhibits AP-3 transport (new Figure 7) and show by immuno-EM 
that Vps41 can tether vesicles to mitochondria (Figure 3). 

Specific points: 

Are other subunits of the HOPS complex involved in tethering AP-3 vesicles to the vacuole or does 
Vps41 function independently of the other HOPS subunits? Vps39 KO also interferes with the AP-3 
pathway. Is it also involved in tethering? Why isn't it detected in the BioID experiments? The role of 
HOPS and its individual subunits in tethering AP-3 vesicles is a fundamental issue that the study 
doesn't address. 

Thank you for your questions. The involvement of HOPS is indeed a fundamental issue and has 
already been shown in a very nice study by the group of Alexey Merz (Angers and Merz, 2009). The 
HOPS complex requires all of its six subunits to function, and only then the AP-3 pathway is functional. 
One aim of this study was to answer the controversial question whether Vps41 is required for vesicle 
generation, and we here show that it is not needed in yeast. 

Regarding the detection of HOPS subunits in the BioID experiments, we made a statement in the text 
that might not have been clear enough. The radius of biotinylation is approximately 10 nm. Apl5 
interacts with the HOPS subunit Vps41, which is on one end of the elongated shape of HOPS, and 
close to this site is also Vps33 and Vps16. As we were able to detect Vps41 (Figure 5) and also Vps33 
(though not with a significant score) we think, that this restriction in labeling area is the reason why we 
only find these two subunits. We rephrased and extended the sentence on page 10 to point this out in a 
better way. 

Although KO of Age2 increases the number of AP-3 vesicles, this observation doesn't necessarily mean 
that it plays a role in uncoating; other scenarios are possible. More direct evidence for a role in 
uncoating is needed. 

We agree that our data does not necessarily show that Age2 functions in uncoating, although judged by 
data for AP-1 and COPI it seems to be the most plausible explanation. We extended the discussion in 
this direction, taking also other roles of ArfGAPs (cargo enrichment) into account. Furthermore, we 
overexpress Age2 and Gcs1 under control of a TEF promoter, asking whether increased expression of 
the ArfGAP would cause premature AP-3 coat release and thus a block in transport, though we did not 
observe any defect (Figure 7A-D). However, we now show that a GAP-dead mutant of Age2, but not 
Gcs1, causes an AP-3 defect, providing further support for its direct role on AP-3 vesicles (Figure 7). 

Fig. 1A,B. The difference in co-localization of Apl5 with Vps41 at the permissive and non-permissive 
temperature is statistically significant but very small (5%?). If there is a block in fusion, why isn't there a 
bigger shift toward the vacuole? And why doesn't the amount of Apl5 in the Sec7 compartment 
decrease? 

We are very careful in our interpretation here. At present we see some difference, but if we consider the 
very small change, we do not expect a massive enrichment. Another problem here is that we do not 
know which fraction of Apl5 is present at the Golgi or vacuole at any time point, and as the reviewer 
rightly pointed out before, we look here at structures that are hard to track. We took this data as an 
entry into the study. 

Fig. 1D,E. The independence of AP-3-mediated sorting from clathrin was already shown in previous 
studies, so these experiments add little to what is already known. With regards to the results, why does 
GNS accumulate at the plasma membrane in AP-3 mutants? Why is it not endocytosed (as mentioned 
in the text)? Is AP-3 involved in endocytosis? 

It is correct, that the independence of clathrin has been suggested before. However, not in the way we 
do it in context of this manuscript, utilizing the GNS construct. Thus, we think this experiment provides 
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additional prove in this direction. As explained in the text, GFP-Nyv1-Snc1 is a fusion construct 
containing the cytoplasmic tail of Nyv1 carrying the AP-3 sorting signal and the TMD from Snc1 that 
cycles to the PM. This TMD is the reason why the cargo gets sorted to the plasma membrane when 
there is a defect in the AP-3 pathway. This construct does not contain an endocytic sorting motif and 
consequently endocytosis is rather slow as reported before, yet will reach the vacuole via the endocytic 
pathway. Since this is a well-established reporter for AP-3 trafficking that has been used in several 
studies, including ours (Cabrera et al., 2009, 2010, 2013), we use it here only to report on the AP-3 
defect and its extent without addressing it precise sorting. 

Fig. 2C. The results are very difficult to appreciate. I suggest that they show bigger pictures of the yeast 
cells. 

Thank you for pointing this out. As suggested, we increased the size of the pictures. 

Fig. 2F. What band is Nyv1? Differences in crude and pure mitochondrial fractions of both constructs 
are difficult to see. The text mentions a 3-fold difference that is not clear from these images. 

The non-specific band is indicated by a white asterisk as pointed out in the figure legend. While the 
difference is not black and white, the difference in the pure mitochondrial fractions between the two 
different strains is clearly visible. Since there are still some vacuolar contaminations present in the 
crude fraction as judged by the Vma1 signal, we decided to add a second purification step to make sure 
that the Nyv1 signal corresponds to a vesicular signal in context of AP-3 (Figure 2F). 

While there is a decrease in the Nyv1 signal for the ΔPEST mutant, we do not observe this for the S-D 
mutant, while the Vma1 signal decreases in both cases. This indicates that we co-purify a source of 
Nyv1 that is not vacuoles and consequently has to be AP-3 vesicles. We added a quantification of the 
Data to the Figure (now Figure 2G). 

Figs. 3A and 3B are not described in the text. If they are not necessary, move them to a supplementary 
figure or delete. 

Thank you for pointing this out, we added the required description to the text. 

Fig. 3C. Make it larger so that differences can be better appreciated. 

As suggested, we increased the size of the pictures. 

Fig. 5F. The additional number of Apl5 dots in Age2 mutants is not clear in this panel. 

Agreed. While in the whole picture one can see a difference, it is not so easy to appreciate this in the 
inset. We chose a different image that is more representative of the data. 

Use "Inset" in place of "inlet" in the figures. 

As suggested, we changed the description in the figures. 



9th Jul 20201st Revision - Editorial Decision

Thank you for submit t ing a revised version of your manuscript . It has now been seen by two of the 
original referees, whose comments are shown below. 

As you will see, they find that  crit icisms have been sufficient ly addressed and recommend the 
study for publicat ion. However, there are a few editorial issues concerning text  and figures that  I 
need you to address, before we can officially accept  your manuscript . 

----------------------------------------------- 

Referee #2: 

The authors have further st rengthened their manuscript with new experimental data and textual 
revisions. In part icular the new GAP dead mutant experiments comparing Age2 to Gcs1 turned out 
just as would be predicted. I think this work is very elegant and convincing and I st rongly recommend 
publicat ion. 

Referee #3: 

No further comments

16th Jul 20202nd Authors' Response to Reviewers

The authors performed the requested editorial changes.

22nd Jul 20202nd Revision - Editorial Decision

I am pleased to inform you that your manuscript has been accepted for publicat ion in The EMBO 
Journal.
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5. For every figure, are statistical tests justified as appropriate?

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

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

N/A

all successful experiments were included in the statistics; unsuccessful experiments were those, 
where samples were lost in just one or two controls or experiments, and thus statistics could not be 
applied. 

N/A
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We believe that we used the appropriate statistics and details are listed in every figure legend.

see methods

see methods

N/A

Samples were analyzed randomized. When possible, Image J plug-ins were used for counting dots 
to get independent verification.

N/A

1. Data

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.

The data shown in figures should satisfy the following conditions:

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.

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

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

In general 50-200 cells were analyzed as stated in the methods part, and standard statistics were 
used to interpret samples. For blots etc. three biological repeats were done.

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

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

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

2. Captions

B- Statistics and general methods

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.

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

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.  

definitions of statistical methods and measures:

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.).
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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.  

PLEASE NOTE THAT THIS CHECKLIST WILL BE PUBLISHED ALONGSIDE YOUR PAPER
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Is the variance similar between the groups that are being statistically compared?

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

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

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

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.

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

10. We recommend consulting the ARRIVE guidelines (see link list at top right) (PLoS Biol. 8(6), e1000412, 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.

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

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

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

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

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

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

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

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

Data deposition in a public repository is mandatory for: 
a. Protein, DNA and RNA sequences 
b. Macromolecular structures 
c. Crystallographic data for small molecules 
d. Functional genomics data 
e. Proteomics and molecular interactions

19. Deposition is strongly recommended for any datasets that are central and integral to the study; please consider the 
journal’s data policy. If no structured public repository exists for a given data type, we encourage the provision of datasets 
in the manuscript as a Supplementary Document (see author guidelines under ‘Expanded View’ or in unstructured 
repositories such as Dryad (see link list at top right) or Figshare (see link list at top right).
20. Access to human clinical and genomic datasets should be provided with as few restrictions as possible while respecting 
ethical obligations to the patients and relevant medical and legal issues. If practically possible and compatible with the 
individual consent agreement used in the study, such data should be deposited in one of the major public access-
controlled repositories such as dbGAP (see link list at top right) or EGA (see link list at top right).
21. Computational models that are central and integral to a study should be shared without restrictions and provided in a 
machine-readable form.  The relevant accession numbers or links should be provided. When possible, standardized format 
(SBML, CellML) should be used instead of scripts (e.g. MATLAB). Authors are strongly encouraged to follow the MIRIAM 
guidelines (see link list at top right) and deposit their model in a public database such as Biomodels (see link list at top 
right) or JWS Online (see link list at top right). If computer source code is provided with the paper, it should be deposited 
in a public repository or included in supplementary information.

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.

N/A

N/A

N/A

N/A

N/A

mass spectrometry data is included as supplemental part; the Data Availablility section is added to 
the manuscript

N/A

N/A

N/A

N/A

N/A

N/A

G- Dual use research of concern

F- Data Accessibility

N/A

N/A

N/A

all strains are listed in Table S1

see methods

all details are listed in the methods section

C- Reagents

D- Animal Models

E- Human Subjects
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