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First decision letter 

 
MS ID#: JOCES/2022/259743 
 
MS TITLE: Vps68 cooperates with ESCRT-III in intraluminal vesicle formation 
 
AUTHORS: Sören Alsleben and Ralf Kölling 
ARTICLE TYPE: Research Article 
 
We have now reached a decision on the above manuscript. 
 
To see the reviewers' reports and a copy of this decision letter, please go to: https://submit-
jcs.biologists.org and click on the 'Manuscripts with Decisions' queue in the Author Area. 
(Corresponding author only has access to reviews.) 
 
As you will see, the reviewers raise a number of substantial criticisms that prevent me from 
accepting the paper at this stage. They suggest, however, that a revised version might prove 
acceptable, if you can address their concerns. If you think that you can deal satisfactorily with the 
criticisms on revision, I would be pleased to see a revised manuscript. We would then return it to 
the reviewers. 
 
I agree with the reviewers that the text needs to be amended in key areas to reflect the limitations 
of the techniques used and the strength of conclusion that can be drawn from some of the data. I 
also agree that clear statements are needed in al figure legends regarding the number of biological 
and technical repeats. Finally, I think the suggestion of the analysis of Ste6-GFP is a very good one 
and could deepen the level of understanding gained. I note that some wording of one the reviewers 
is quite stark in terms of what the existing literature show, I am sending this unedited but note that 
most of these comments can be dealt with by simple amendment of the text. 
 
We are aware that you may be experiencing disruption to the normal running of your lab that 
makes experimental revisions challenging. If it would be helpful, we encourage you to contact us 
to discuss your revision in greater detail. Please send us a point-by-point response indicating 
where you are able to address concerns raised (either experimentally or by changes to the text) 
and where you will not be able to do so within the normal timeframe of a revision. We will then 
provide further guidance. Please also note that we are happy to extend revision timeframes as 
necessary. 
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Please ensure that you clearly highlight all changes made in the revised manuscript. Please avoid 
using 'Tracked changes' in Word files as these are lost in PDF conversion. 
 
I should be grateful if you would also provide a point-by-point response detailing how you have 
dealt with the points raised by the reviewers in the 'Response to Reviewers' box. Please attend to 
all of the reviewers' comments. If you do not agree with any of their criticisms or suggestions 
please explain clearly why this is so. 
 
 
Reviewer 1 
 
Advance summary and potential significance to field 
 
The manuscript is of interest to the ESCRT community as it characterizes an under-studied ESCRT-III 
component Vps60/Mos10, and proposes to find a new binding partner of Vps60/Mos10 – the 
transmembrane protein Vps68. Since ESCRTs work at various locations in the cell to control 
different biological events, this finding could be of general interest. I would recommend 
publication after several data are strengthened, as outlined below. 
 
Comments for the author 
 
Essential Revisions:  
1. I disagree with the authors’ association that Mos10/Vps60 is not generally acknowledged as 
ESCRT-III page 3 - “This clearly demonstrates that Mos10 is a bona fide member of ESCRT-III, a fact 
that is still not generally acknowledged.” There is nothing in the literature that suggests this. This 
line should be modified or removed. 
2. The authors argue that their SILAC experiment provides evidence of Vps60’s association 
with ESCRT-III subunits. What is the authors’ explanation that in their SILAC experiment, Vps60 
does not pull down other ESCRT-IIIs besides Snf7, Vps2, Vps24 and Did2?  
3. The authors mention “in the Δsnf7 strain, no co-precipitation of any ESCRT-III subunit could 
be observed.” This is a false statement. The authors haven’t tested all ESCRT-IIIs here. Either they 
will need to test other ESCRT-IIIs (Vps20, Vps24, Did2, Ist1), or remove this statement. 
4. The authors mention that they see a two-fold change in Snf7 and Vps2 precipitation by 
Vps68 in mos10 mutant. To make this kind of a quantitative and strong statement, repetitions, and 
an uncertainty of quantitation (error bar) should be presented. 
5. There should be more details on the methods section on how the sucrose gradients were 
performed (and not just refer to past work). In addition, how many times the experiment was 
performed for all experiments should be explicitly mentioned. Generally, statistics and repeats 
information are missing for many experiments throughout the paper. 
6. Functional analysis of vps68Δ is an important part of the paper. Number of replicates, and 
error bars should be included in figure 2B. Furthermore another endocytic ESCRT cargo (or two) 
should be tested in this background as well, to strengthen the author’s argument that vps68Δ is 
involved with ESCRT-mediated regulation of trafficking. 
7. I’d recommend improving the quality of Figure 3, perhaps by highlighting on the figure what 
the various localization of the signals mean. Also, more importantly, more images of the cells 
should be shown as supplementary figure to demonstrate how consistent the localization is from a 
cell-to-cell basis.  
8. The authors’ data suggest that Mos10/Vps60 bind with a higher affinity to Vps24/Vps2 and 
to a lesser degree to Snf7 (unless I missed something the His6 data do show some binding to Snf7). 
The interaction of Vps24/Vps2 with Mos10/Vps60 is dependent upon Snf7. These are interesting 
data, however they do not “prove” the authors’ model that Vps60 induces a switch from an 
assembly to disassembly complex of ESCRT-III. We know from previous work from other labs that 
Vps24/Vps2 are also able to recruit Vps4 and disassemble the polymers.  
Therefore, while the authors’ model is suggestive and maybe also right, it should be presented as a 
model/hypothesis rather than how it is done now. The language throughout the paper (including 
the abstract) should be changed so that this interpretation is provided as a model rather than 
evidence of such a switch. 
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Minor Revisions: 
1. Previous work on Vps60 binding to Vta1 (and thereby regulating ESCRT-III disassembly) 
should be referred to in the manuscript. Through this lens the data presented in 1C-D are not 
novel. It would be more interesting to see these data for vps68Δ, which the authors should consider 
doing if possible (not critical for the manuscript). 
2. Reference to figure S2 is referred to as S1 (Page 5, second paragraph). 
3. I think it would be better if Figure S2 is included as a main figure next to Fig. 1B, C, D.  
4. The structural/topological analysis of Vps68 could be compared to predicted alphafold 
structures. 
 
 
Reviewer 2 
 
Advance summary and potential significance to field 
 
In their paper, Alsleben et al. apply a combination of cell biology, protein biochemistry and mass 
spectroscopy to assign functional roles within the ESCRT-III complex which is supposed to promote 
membrane fission in a number of relevant cellular processes, including prominently the here 
studied ILVs formation. As such, the current study can be seen as direct follow up on recent work of 
the group describing the interaction network between ESCRT-III core and associated proteins on 
genetic and protein level. In the present paper, the authors set out to elucidate the function of the 
ESCRT-III associated protein Mos10 and its cooperation with the ESCRT-III core proteins during ILV 
formation in yeast. In their quest, the authors find and characterize Vps68 as to interact with 
ESCRT-III subunits presumably mediated by Snf7 and to be substantial for ILV formation upon high 
load of the pathway. As a further interesting observation, the authors report a shift in ESCRT-III 
subunit composition upon deletion of Vps68 and suggest the separation of ESCRT-III into two 
complexes a Snf7, Vps2 and Vps24 containing one and a second potentially disassembly-inducing 
Mos10, Did2 and Ist1 containing complex. Overall, the study provides novel insights in how 
associated subunit Mos10 could integrate into ESCRT-III activity and with this presents a significant 
advance in the field of ESCRT-III biology. Furthermore, the author presents convincing evidence for 
an intervention of Vps68 in ESCRT-III function during ILVs formation though their suggested direct 
role in membrane fission is poorly supported by the presented data. Additionally, some of the 
conclusion drawn by the authors may be one-sited due to the limits of experimental methodology 
used and supplementation by more diverse approaches might give a clearer picture of ESCRT-III 
activity. I personally remain unconvinced by the authors approach to decipher the delicate details 
of the order of ESCRT-III subunit functionality by rendering protein partial non-functional via 
tagging as the remaining ESCRT-III functionality might reflect more the degree of impairment rather 
than the order of events. In addition, whereas acute non-functionality might provide such 
information chronic non-functionality can lead to compensator and accumulative effects. 
 
Comments for the author 
 
Major comments: 
1. ESCRT-III proteins are known to form polymers and many interactions between ESCRT-III proteins 
are reported to rely on this polymer formation. Consequently, CoIP of one protein with another 
especially when a crosslink is performed does not equal direct protein-protein interaction but 
rather interaction with the same polymer. In this sense, absence of pull-down of Vps2 and Mos10 
upon deletion of Snf7 does not prove interaction of Vps68 directly with Snf7 as such an interaction 
likewise could be mitigated by Vps2 or another subunit downstream of Snf7 which polymerization 
depends on Snf7. I feel that this fact currently remains obscure in the text and should be more 
emphasized by the authors.  
2. The authors should comment on why Snf7 is copurified with Mos10-His in the SILAC/MS assay but 
not later in the CoIP experiments. 
3. Since sorting defects with various severities are reported for Mos10 deletion ranging from class E 
formation to very mild sorting defects, the author should show the sorting defect of the strain used 
in this study or at least comment on it. 
4. In their manuscript, the authors suggest the switch between two different ESCRT-III polymers. A 
notion, that is mostly supported by a single experimental observation, the change of ESCRT-III 
subunit composition upon deletion of Vps68. I find this to be a thrilling new concept but feel that it 
might need further experimental support. Analysis of Ste6-GFP localization in deletion of Mos10, 
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Did2 and Ist1, the by the author suggested disassembly ESCRT-III complex, in presence and absence 
of Vps68 might provide more insight similar to Vps68 localization in deletions of Mos10, Did2 or Ist1.  
5. The authors should show the synergic effect of Snf7-mCherry and Vps68 deletion on the 
localization of Mos10-GFP. 
 
Minor comments: 
-Please make sure Vps2 and Vp24 are referred to correctly in the last paragraph of Page 9. 
 
 

 
First revision 
 
Author response to reviewers' comments 
 
Reviewer 1 
 
1. We deleted the part "..a fact that is still not generally acknowledged". 
 
2. The purification and identification of interaction partners in the SILAC experiment is certainly 
not exhaustive. The ESCRT-III subunit that was most consistently purified, with the highest H/L 
ratios, was Vps2. Thus, it is very likely that Mos10 directly binds to Vps2. Other subunits that are 
farther away in the complex may be lost during purification (or the likelihood that they are 
crosslinked to Mos10 is lower). Our previous work suggests that at some point the connection 
between Vps20 and the rest of ESCRT-III is lost, which could explain why we did not obtain Vps20. 
Ist1 is normally present in only very low amounts in the complex and Chm7 does not appear to have 
any interactions with other ESCRT-III proteins under standard conditions.  
 
3. We changed the sentence into: "..no co-precipitation of the examined ESCRT-III subunits could 
be observed". We also refer to our previous study (Heinzle et al. 2019), where we could not detect 
any co-IP between ESCRT-III subunits whatsoever in a SNF7 deletion strain. Thus, there appears to 
be no ESCRT-III without Snf7 in yeast.  
 
4. We show the quantification of co-IP efficiencies of three independent experiments with standard 
deviations. The results of the different experiments were very consistent.  
 
5. A description of the sucrose gradient fractionation was added. Two gradients were examined for 
each strain. The fractionation profiles of the two gradients were virtually identical.  
 
6. Consistently we observed a stabilization of Ste6 in the Δvps68 strain. In Fig. 2, the average of 
two of Gal-depletion experiments is presented. The two experiments gave virtually identical 
results. In the supplement we also show the result of a cycloheximide chase experiment, which also 
clearly shows that Ste6 is stabilized. Our results are very much in line with a previous study on the 
Vps55-Vps68 complex (Schluter et al. 2008), where the stabilizing effect of the VPS68 deletion on 
Ste3 was demonstrated. Since our experiment is purely confirmatory, we think that it is sufficient 
to show only the Ste6 results here.  
 
7. We added a description of the phenotypes observed in each panel. The depicted cells are 
representative of the whole culture. In the supplement we are restricted to eight panels. We 
already exceeded this limit and had to remove some of the supplementary information, therefore 
we are not in a position to add one more figure. But I assure you that the cells shown are typical of 
the whole culture. 
 
8. The relationship between Mos10 and Snf7 is certainly an interesting point. In our Mos10 pull-
down experiments the Snf7 signal is extremely low and it is hard to say whether this is a real signal 
or just background. This agrees with recent findings from the Aurélien Roux lab (preprint on 
biorxiv), where they state that Mos10 and Snf7 form independent ESCRT-III complexes. But I do not 
agree with their conclusion that the two complexes are independent, because we clearly see that 
the Mos10 complex is completely dependent on Snf7 and is involved in ILV formation. So how would 
you explain this? For me the most reasonable explanation is that ESCRT-III complex formation is 
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initiated by Snf7 and that at a later point Snf7 is replaced by Mos10, which then triggers 
disassembly of the complex. If you assume that the complexes are independent of each other, then 
you would have to postulate that Snf7 has some sort of enzymatic activity that prepares the 
membrane for Mos10 binding. But there is no evidence so far for such an activity. If you have 
another explanation, which incorporates all these findings, I am happy to include it in the 
manuscript. But, of course, we will change the wording to make clear that all this speculative at 
the moment. We inserted a paragraph in the discussion. 
 
Minor revisions: 
 
1. The Vta1 reference was included in the text. Sure, our sucrose gradients confirm earlier findings. 
But this is reassuring and lends credibility to our work. To examine the role of Vps68 for the 
localization and membrane association of ESCRT-III we performed a flotation experiment. In this 
experiment, we could not detect a significant effect on membrane association of ESCRT-III 
proteins. We wanted to show it in the supplement, but as already explained, we exceeded our limit 
of figures, so we could not show it.  
 
2. corrected 
 
3. This is already a complex figure, so we would rather refrain from including the blots in this 
figure. 
 
4. Alphafold does not do a good job on Vps68. It just predicts a four-helical bundle. Apparently, it 
has problems to predict the structure of transmembrane proteins and cannot predict the 
localization of the amphipathic helices.  
 
Reviewer 2 
 
1. Indeed, at the moment we cannot say, how Vps68 interacts with ESCRT-III. To acknowledge this 
fact, we added the following sentence (p5): 
 
"Thus, at the moment we cannot say through which subunit Vps68 interacts with ESCRT-III." 
 
2. We now repeated the Mos10-6His pulldown experiment a few more times. A careful 
quantification of the co-purification efficiencies shows that the Snf7 signal is very low, but not zero 
(new Fig. 7). This could explain the co-purification of Snf7 in the SILAC experiments. If there is 
indeed a transition from a Snf7-complex to a Mos10-complex, then there could be an intermediate 
stage, where both proteins are present. We changed the corresponding paragraph in the manuscript 
accordingly. 
 
3. There is a discrepancy between our findings and results from the Emr lab. In our initial study 
(Kranz et al. 2001) we observed a strong effect of the MOS10 deletion on MVB sorting (and we 
consistently observed it ever since, e.g. Bauer et al. 2015), while the Emr lab reported that there 
was no effect (Rue et al. 2008). Now several years later they report at least "a partial effect" 
(Banjade et al. 2021). We also deleted MOS10 in the Emr strain background (SEY6210.1) and 
observed a strong MVB sorting defect, similar to the deletion in our strain background. I have no 
explanation for this discrepancy.  
 
4. We generated double knockouts of Δdid2, Δist1, Δmos10 with Δvps68. With the double mutants 
we did not see any additional effects on Ste6-GFP sorting, i.e. the mutants displayed the sorting 
defects of the ESCRT-III single mutants.  
 
5. The effect of Snf7-mCherry on the localization of Mos10-sfGFP is shown in Fig. S7. 
 
Minor comments 
 
We corrected this mistake. 
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Second decision letter 
 
MS ID#: JOCES/2022/259743 
 
MS TITLE: Vps68 cooperates with ESCRT-III in intraluminal vesicle formation 
 
AUTHORS: Sören Alsleben and Ralf Kölling 
ARTICLE TYPE: Research Article 
 
I am happy to tell you that your manuscript has been accepted for publication in Journal of Cell 
Science, pending standard ethics checks. No new referee reports are available for this version as I 
did not consider it necessary to return this to them. 
 
 

 


