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First decision letter 

 
MS ID#: JOCES/2022/260042 
 
MS TITLE: MLL regulates actin cytoskeleton and cell migration by stabilizing Rho GTPases via the 
RhoGDI1 axis. 
 
AUTHORS: Akash Nitin Chinchole, Kaisar Ahmad Lone, and Shweta Tyagi 
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.organd 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 with substantial new experiments and additional 
replicates of existing experiments 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. 
 
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. 
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Reviewer 1 
 
Advance summary and potential significance to field 
In this manuscript, Chinchole and colleagues propose that expression of RHoGDI1 is controlled by 
the methyltransferase MLL1 which results in aberrant expression and activation of several 
RhoGTPases including RhoA, Rac1 and Cdc42. 
So far, the only reported link between MLL and RhoGTPases involved the RhoGEF LARG. The gene 
encoding for LARG is a fusion partner for the gene encoding MLL.  
Here, the authors uncover and report an unexpected regulation of Rho proteins homeostasis via 
their ubiquitous regulator RhoGDI1 which expression is partially controlled by gene methylation by 
MLL. This is an interesting prospect that may have major consequences on the regulation of Rho 
proteins.  
However, while these findings are unexpected and novel, I feel the authors fail to explore how this 
affects the regulation of Rho proteins activity and downstream cellular functions beside steady 
state conditions. They do not explore either if this affects Rho protein cross-regulation as has been 
reported by others.  
 
Comments for the author 
 
Major revisions 
In the current version, the regulation of RhoGDI expression by MLL which results in the regulation 
of expression and activity of Rho proteins is documented but is not completely convincing. For 
instance, in Fig 3, how such a modest reduction of the amount of RhoGDI after MLL siRNA can result 
in such a drastic reduction of Rac1 and Cdc42? Why is RhoA expression only mildly affected while 
Rac1 and Cdc42 levels are dramatically reduced? Does this suggest different affinities of Rho 
proteins for RhoGDI1 and a hierarchy in their requirement for RhoGDI? 
I’d suggest to explore this further by performing MLL siRNA dose response experiments, for 
instance, in order to show if there is a direct relationship between the level of expression of MLL 
with that of RhoGDI and Rho proteins. 
Second, while the authors do document the regulation of Rho proteins expression and activity upon 
loss of MLL in steady state conditions, they do not explore how this would affect cell behavior and 
response to challenges or stimulations requiring action from Rho proteins. What happens upon 
mechanical stimulation? Upon stimulation with LPA or thrombin for instance? During chemotaxis? 
Etc… 
I do not expect the authors to interrogate all these possibilities but exploring none of them is not 
sufficient either. 
Finally, the relationship between loss of MLL and regulation of the cytoskeleton is unfortunately 
poorly documented in my opinion. The authors only provide some tubulin and actin staining which 
is the bare minimum and the link to Rho proteins is just concluded on the basis of Rho protein 
knock-down providing similar cell shape and staining. There is no formal demonstration or 
exploration of this causal relationship. There is no exploration of cytoskeletal dynamics which 
could be another way to address this matter. I think additional investigations would be required 
here to claim a link between MLL and the cytoskeletion via Rho proteins/RhoGDI. 
 
Minor revisions 
Why use U2OS cells? I did not see any justification as to why the authors decided to use these cells. 
Fig 1D, regarding cell spreading area, it would be more informative to provide a measurement 
using a SI unit such as µm2 for instance in order for the audience to be able to compare to such 
measurements made in other articles. 
 
Fig 1E and F, the arbitrary units are irrelevant since both circularity and aspect ratio are based on 
formulas including ratios of distances which implies that they are scores devoid of any unit. 
I’d suggest that the western blot of MLL level upon transfection of siRNA/shRNA should be included 
in Fig1, I think it is essential to show the effect of the silencing as it is central to the study and 
would not relegate it to supplementary information. 
“actin polymerization” as stated in the text in line XX is incorrect as the authors monitor formation 
of stress fibers but do not specifically perform an assay to measure de novo actin polymerization. 
The quantification of the GST-RBD pull-down assay as displayed in Fig3A is quite obscure for me. As 
the authors obtained the GST-RBD/PBD constructs from Pr. Keith Burridge, I’d suggest the authors 
to verify how this author quantified and reported such experiments in his articles. 
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Lack of consistency in the presentation of the western blot images, some are grayscale, others 
color scale. Would it be possible to homogeneize the display? 
Fig4 H, I and J, the same comment on the use of units in the graphical representations applies here 
too. 
Fig6A, in order to claim a rescue of the effect of MLL siRNA on Rho proteins levels, the authors 
need to perform in the same experiment, and include in the same display, the silencing of MLL 
without exogenous expression of RhoGDI prior to re-expression of RhoGDI. 
Overall, the manuscript would greatly benefit from an effort in concision and precision. For 
instance, it looks to me that explanations on phalloidin or GST-RBD assays could be written in a 
much more concise manner since these are widely used reagents/assays. Similarly, the authors 
tend to draw far-fetched conclusions such as the aforementioned “actin polymerization”. 
Legend in FigS2 states “activity” when no activity is measured in the figure. 
All throughout Supplementary figures, the same reasoning concerning units in graphs discussed 
earlier, applies here too. 
 
 
Reviewer 2 
 
Advance summary and potential significance to field 
 
Title: MLL regulates actin cytoskeleton and cell migration by stabilizing Rho GTPases via the 
RhoGDI1 axis. 
 
This manuscript is interesting that MLL histone methyltransferase binds to and modifiesthe 
promoter of RhoGDI 1, leading to the stability of RhoA, Rac1 and Cdc42. All the data were 
convincing and well organized.  
 
However, in Fig. 5, ”ChIP analyses” term was confusing for the reader and then “ChIP PCR 
analyses” may be better.  
 
In addition, the DNA fragments image by PCR on agarose gel will be very helpful for readers to 
confirm the data.  
 
Comments for the author 
 
This manuscript is interesting that MLL histone methyltransferase binds to and modifiesthe 
promoter of RhoGDI 1, leading to the stability of RhoA, Rac1 and Cdc42. All the data were 
convincing and well organized. 
 
However, in Fig. 5, ”ChIP analyses” term was confusing for the reader and then “ChIP PCR 
analyses” may be better. 
 
In addition, the DNA fragments image by PCR on agarose gel will be very helpful for readers to 
confirm the data. 
 
 
Reviewer 3 
 
Advance summary and potential significance to field 
 
In this manuscript, the effect of altering the expression of the mixed lineage leukemia (MLL) 
protein has been examined. MLL is a H3K4 histone methyltransferase that regulates the expression 
of specific genes through epigenetic means. MLL knockdown is reported to affect cell shape and 
actin cytoskeleton organization through a mechanism that is dependent on the catalytic SET 
domain. MLL depletion was associated with decreased levels of the RhoGDI1 protein, which is 
proposed to have a consequent effect on RhoA, Rac1 and CDC42 protein stability and activity.  
Finally, evidence is presented indicating that MLL of RhoGDI1 knockdowns reduce MDA MB 231 
xenograft tumour growth, suggesting positive roles in breast cancer growth. 
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Comments for the author 
 
The manuscript has numerous experimental shortcomings. Knockdowns are performed with only 
single siRNA or shRNAs, and in several cases the efficiency of knockdown has not been indicated. It 
might be the case that the knockdown or knockouts have been shown for single instances in the 
supplemental data, but they have not been referred to consistently in a way that would make it 
clear which control relates to which experiment. There are numerous examples of multiple siRNAs 
or shRNAs showing effects on target protein levels, but then the main figures in the paper typically 
only show the results from a single siRNA or shRNA. Furthermore, the efficiencies of the knockdown 
or knockdout have not been consistently quantified. Several of the quantitative experiments have 
undergone statistical analysis with insufficient independent experimental replicates, it is not valid 
to do many of the tests used with only 2 replicates. 
The findings are potentially interesting, but the data supporting the conclusions are not 
consistently persuasive. More experimental replicates and more controls are required. The 
organization of the manuscript is sub-optimal particularly with respect to a lack of clarity regarding 
the knockdowns and knockouts of proteins under study. In addition, the manuscript would benefit 
from additional editing and proofreading. 
1. MS p7 – Reference to Figure SF 1B but not 1A? If not referenced, is it needed? 
2. Figure 1 – If the various panels marked MLL siRNA are showing the effect of different siRNA 
duplexes, they should be labelled in a way that corresponds to the knockdown data in Figure SF 
1B., Otherwise it’s not clear if these are just different examples from the same siRNA, or different 
siRNAs. Are the same patterns of cell shape observed with the different siRNAs? If so, that should 
be shown. What are the frequencies of the reported cell shapes? 
3. MS p 7 – in describing the effects of the knockdowns on actin, it is not correct to say that 
actin polymerization was not detected. By definition phalloidin stains polymerized actin. 
Furthermore, static pictures of F-actin don’t actually say anything about actin polymerization. 
What could be stated was that there is a difference in the organization of the F-actin, which could 
be quantified. 
4. Similarly to point 2 above, are the different effects on the actin cytoskeleton produced by 
more than one siRNA? Or are these examples from a single siRNA? Data from more than 1 siRNA 
should be shown to indicate that it’s a reproducible effect. 
5. MS p8. Is there a control for the shRNA knockdown of MLL? Have more than 1 shRNA been 
used to examine cell migration in Figure 1G to 1I? 
6. Figure 1H-1I, it’s not statistically rigorous to do t-tests on 2 experimental replicates. In 
addition to more independent shRNAs being needed, it would be necessary to replicate these 
experiments at least 3 times.  
7. The results presented in Figure 2A-B are surprising. One question is whether the apparent 
loss of stress fibres in all conditions is secondary to changes in cell morphology. Given that Figure 1 
describes 2 dominant cell shapes following MLL knockdown, a question is what are the proportions 
of each? And if stress fibres were counted separately in each of the two cell shapes, would the 
same effect be apparent? Similar to the criticism above, 2 replicates are not sufficient for this 
statistical analysis, it should be performed 3 times to enable valid statistical analysis. 
8. Figure 2E – what do the error bars relate to? If 40 cells were counted and the two bars per 
condition total 40 cells, there can’t be any error. How can there be means and standard deviations? 
Furthermore, this experiment has only been done twice, which is not sufficient.  
9. Figures 2C and 2E make use of cells over-expressing MLL and deletion mutants combined 
with siRNA-mediated depletion of endogenous MLL. There has been no evidence presented 
indicating the levels of ectopic expression of wild-type or mutant MLL in untreated or siRNA-
transfected cells, making this experiment difficult to interpret 10. Why does over-expression 
of MLL decrease the number of stress fibres in Figure 2C? If this were statistically evaluated 
compared to non-overexpressing control U2OS cells, is this effect significant? How does this affect 
the interpretation of the results? Similarly, why does MLL over-expression repress cell migration in 
Figure SF1H? And how does that affect the interpretation of the results? 
11. How much is the reduction in RhoA, Rac1 and CDC42? This should be quantified from 
multiple independent experiments since it is foundational for the conclusions of the paper. 
12. Figure 3B should be re-labelled to make it clear that the active proteins are ectopically 
expressed GFP-tagged versions. Labelling them as alpha- 
RhoA, alpha-Rac1 and alpha-CDC42 is misleading since it is implying that specific antibodies for 
each protein were used. In addition, these experiments should be repeated at least 3 times for 
robust statistical analysis. Given that there is actually less GFP-RhoA in the MLL shRNA condition 



Journal of Cell Science | Peer review history 

© 2022. Published by The Company of Biologists under the terms of the Creative Commons Attribution License 
(https://creativecommons.org/licenses/by/4.0/). 5 

(again, no indication of the efficiency of the MLL shRNA has been provided), it is not convincing 
that there is actually a decrease in RhoA activation. In fact, if the ratios of active/total proteins 
are compared between the control vs test (i.e. MLL knockdown) are compared for RhoA, the 
100%/100% ratio for the control is actually lower than the 50%/30% ratio for the MLL knockdown, 
indicating that RhoA is actually proportionally more active, not less. This observation is difficult to 
reconcile with the previous observations of reduced actin stress fibres in MLL knockdown cells. All 
that the statistical comparisons in Figure 3C show is that less than 100% of each protein is active, 
which is obvious and not actually relevant. The experiment should be comparing the active/total 
ratios for each protein in control vs knockdown ("Test") conditions, which has not been done. 
13. How much has the RhoGDI1 protein actually decreased following MLL knockdown in Figure
4A? Knockout in Figure 4B? Knockout of RhoGDI1 in Figure 4E given that there is still a visible band?
What about knockout 2 since data reporting its effect is shown in Figure 4G.I presume a single
replicate is shown in the mislabelled RhoGDIA KO #2 in Figure SF3C, but how consistent is that?
14. Why does MLL siRNA have the opposite effect in MLL over-expressing cells relative to
control U2OS cells in Figure 4D?

First revision 

Author response to reviewers' comments 

Response to Reviewers 

We thank all the Reviewers for their insightful comments and suggestions. Overall we noted that 
the Reviewers were happy with our hypothesis but wanted additional experiments to affirm 
conclusions. Based on their suggestions, we have added more experiments to the manuscript. This 
has led to addition of two more figures. To aid the reviewers in evaluating the revision, we first 
give a brief global description of the changes made to the manuscript and then describe point by 
point how we have addressed each of the reviewers’ comments. 

Overall description of modifications made to the manuscript in response to the reviewers’ 
comments: 

The Reviewers suggested experiments which will explore the down-stream functions of 
RhoGTPases, or they wanted us to strengthen existing experiments by adding more replicates. In an 
effort to understand the corelation between effect of MLL down regulation on cell shape, actin 
fibers, and MLL siRNAs, we have analysed the cell shape in detail (New Figure1, S1). The cell 
migration studies have been interrogated further by thrombin stimulation, and we find that MLL-
siRNA treated cells do not show much change (New Figure 2I). We have studied actin dynamics by 
time-lapse images (new Figure 3, S2E). We have confirmed that dose dependent knock down of MLL 
exhibits similar dose dependent reduction in protein levels of RhoGDI1 (New Figure S4D). We have 
added agarose gel of our ChIP-PCR (New Figure S6A). Finally, we have added siRNA/shRNA knock 
down blots in multiple figures, so that our audience can corelate the level of knock down with the 
rest of the experiment (New Figure 1A, 2E, 3A-C, 4A, 4B, 7A, S4D). The information of which 
siRNA/shRNA was used was provided in the manuscript, but looking at the Reviewer’s comments, 
we realized that it is not clear. Therefore, we have tried to supply this information either in the 
figure itself or figure legend (or both places). The protein estimation has been provided as mean of 
three experiments for crucial conclusions (New Figure 4A, 4C, 5A, S4A, S4E, S4G). In other places 
the quantification of protein levels Vs loading control is provided for blots shown to make the data 
clearer and easier to read. 

Comments for Authors 

Reviewer# 1 
Major Revision 
In the current version, the regulation of RhoGDI expression by MLL which results in the regulation 
of expression and activity of Rho proteins is documented but is not completely convincing. For 
instance, in Fig 3, how such a modest reduction of the amount of RhoGDI after MLL siRNA can result 
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in such a drastic reduction of Rac1 and Cdc42? Why is RhoA expression only mildly affected while 
Rac1 and Cdc42 levels are dramatically reduced? Does this suggest different affinities of Rho 
proteins for RhoGDI1 and a hierarchy in their requirement for RhoGDI? I’d suggest to explore this 
further by performing MLL siRNA dose response experiments, for instance, in order to show if there 
is a direct relationship between the level of expression of MLL with that of RhoGDI and Rho 
proteins. 
We thank the Reviewer for this excellent suggestion. The dose dependent experiment has 
essentially cemented our claim that MLL regulates RhoGDI1 protein levels (supplementary Figure 
4D). We used MLL shRNA#2 and transfected it in increasing concentrations. In the blot we observe a 
graded decrease of MLL protein, with increasing shRNA, which is nicely reflected in the gradual 
decrease of RhoGDI1 and Rho proteins. Even though, due to less protein in lane 1 of control shRNA, 
it gives the impression that MLL levels are increasing, this is not uniformly reflected across other 
samples visually or by densitometric measurement. In contrast the MLL shRNA samples, MLL 
reduction, and level of other proteins follow a consistent downward slope. We feel that the direct 
relationship between MLL with that of RhoGDI1 and Rho proteins could be shown successfully by 
this experiment. 

Second, while the authors do document the regulation of Rho proteins expression and activity upon 
loss of MLL in steady state conditions, they do not explore how this would affect cell behavior and 
response to challenges or stimulations requiring action from Rho proteins. What happens upon 
mechanical stimulation? Upon stimulation with LPA or thrombin for instance? During chemotaxis? 
Etc…I do not expect the authors to interrogate all these possibilities but exploring none of them is 
not sufficient either. 
We appreciate the Reviewer’s efforts to help us bring out the regulation of Rho proteins beyond 
steady-state. We have explored one such suggestion by using thrombin to stimulate cell migration 
(Figure 2I). Our results show that while Control cells are stimulated, MLL depleted cells do not 
show any difference in presence and absence of thrombin stimulation.  
We also hope to use Reviewer’s suggestions of mechanical stimulations, chemotaxis etc. in our 
future experiments, which will not be conducted in a time-bound manner and hence, will give us 
the freedom to explore these in a more relaxed setting. 

Finally, the relationship between loss of MLL and regulation of the cytoskeleton is unfortunately 
poorly documented in my opinion. The authors only provide some tubulin and actin staining which 
is the bare minimum and the link to Rho proteins is just concluded on the basis of Rho protein 
knock-down providing similar cell shape and staining. There is no formal demonstration or 
exploration of this causal relationship. There is no exploration of cytoskeletal dynamics which 
could be another way to address this matter. I think additional investigations would be required 
here to claim a link between MLL and the cytoskeletion via Rho proteins/RhoGDI. 
We thank the Reviewer for this suggestion. We have used Lifeact-GFP to study live actin dynamics 
in U-2OS cells with or without MLL siRNA treatment. These were acquired as time-lapse images in 
live cells. Result incorporated in Figure 3G, SM1-4 and S2E show a stark loss of any cell movement/ 
actin dynamics in MLL depleted cells, affirming what we observed in fixed cell images.  

Minor comments 

Why use U2OS cells? I did not see any justification as to why the authors decided to use these cells. 
We thank the reviewer for their comment. When we started these experiments, we were not 
planning to look at RhoGTPase signalling in cell migration and actin cytoskeleton. However, during 
the course of our study, the story developed in this direction and we found that U-2OS cells have 
been used by other laboratories to study cell migration and its ability to displays dynamic and thick 
stress fibers (PMID: 16651381, PMID: 21203421). We also used MDA-MB-231 and A549 cells but U-2OS 
gave us best phalloidin staining, an experiment used multiple times in our study. Therefore, we 
continued to use them in our study. 

Fig 1D, regarding cell spreading area, it would be more informative to provide a measurement 
using a SI unit such as µm2 for instance in order for the audience to be able to compare to such 
measurements made in other articles. 
We thank the Reviewer for pointing out this lapse. After applying the formula, the units were 
obtained in µm2, but during figure making, this information was lost. We have now corrected this 
error. 



Journal of Cell Science | Peer review history 

© 2022. Published by The Company of Biologists under the terms of the Creative Commons Attribution License 
(https://creativecommons.org/licenses/by/4.0/). 7 

Fig 1E and F, the arbitrary units are irrelevant since both circularity and aspect ratio are based on 
formulas including ratios of distances which implies that they are scores devoid of any unit.  
We have corrected this error. 
 I’d suggest that the western blot of MLL level upon transfection of siRNA/shRNA should be included 
in Fig1, I think it is essential to show the effect of the silencing as it is central to the study and 
would not relegate it to supplementary information. 
As suggested, the blot is now displayed as new Figure 1A and 2E. We also have incorporated 
additional MLL blots from different experiments to make the results easier to interpret. 

 “actin polymerization” as stated in the text in line XX is incorrect as the authors monitor 
formation of stress fibers but do not specifically perform an assay to measure de novo actin 
polymerization. 
We have made this correction throughout the manuscript. 

The quantification of the GST-RBD pull-down assay as displayed in Fig3A is quite obscure for me. As 
the authors obtained the GST-RBD/PBD constructs from Pr. Keith Burridge, I’d suggest the authors 
to verify how this author quantified and reported such experiments in his articles. 
The same point was raised by Reviewer #3 also. We have now taken the ratio of active/total 
protein as used by Pr. Keith Burridge’s group (PMID: 20400958) and Pr. Anne Ridley’s group 
(PMID: 23868589) to show relative activity of Rho proteins (new Figure 4C) 
Lack of consistency in the presentation of the western blot images, some are grayscale, others 
color scale. Would it be possible to homogeneize the display? 
We apologise for this lapse. All WB images are displayed in gray scale now. 

Fig4 H, I and J, the same comment on the use of units in the graphical representations applies here 
too. 
We have made this correction as suggested. 

Fig6A, in order to claim a rescue of the effect of MLL siRNA on Rho proteins levels, the authors 
need to perform in the same experiment, and include in the same display, the silencing of MLL 
without exogenous expression of RhoGDI prior to re-expression of RhoGDI. 
This is a valid ask and we have replaced the WBs showing samples with and without MLL in same 
display (new Figure 7A). 

Overall, the manuscript would greatly benefit from an effort in concision and precision. For 
instance, it looks to me that explanations on phalloidin or GST-RBD assays could be written in a 
much more concise manner since these are widely used reagents/assays.  
Similarly, the authors tend to draw far-fetched conclusions such as the aforementioned “actin 
polymerization”. 
We thank the Reviewer for their suggestion. As stated before, we have corrected the use of “actin 
polymerization” in our manuscript.  
Though we were not in agreement with the Reviewer in this case, we had to reduce the text due to 
word count. Hence it is taken care of in revised manuscript. 

Legend in FigS2 states “activity” when no activity is measured in the figure. 
We have removed ‘activity’.  

All throughout Supplementary figures, the same reasoning concerning units in graphs discussed 
earlier, applies here too. 
We have corrected as suggested. 

Reviewer# 2  
This manuscript is interesting that MLL histone methyltransferase binds to and modifies the 
promoter of RhoGDI 1, leading to the stability of RhoA, Rac1 and Cdc42. All the data were 
convincing and well organized.  
We thank the Reviewer for their positive comments. 

Comments 
However, in Fig. 5, ”ChIP analyses” term was confusing for the reader and then “ChIP PCR 
analyses” may be better. 
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We have made changes in this term throughout the manuscript. 
 
In addition, the DNA fragments image by PCR on agarose gel will be very helpful for readers to 
confirm the data 
We thank the Reviewer for this suggestion. This ChIP samples from MLL, IgG were run on agarose 
gel along with their respective input and no template control (NTC). The data is displayed in Figure 
S6A. 
 
Reviewer# 3  
Comments for authors 
The manuscript has numerous experimental shortcomings. Knockdowns are performed with only 
single siRNA or shRNAs, and in several cases the efficiency of knockdown has not been indicated. It 
might be the case that the knockdown or knockouts have been shown for single instances in the 
supplemental data, but they have not been referred to consistently in a way that would make it 
clear which control relates to which experiment. There are numerous examples of multiple siRNAs 
or shRNAs showing effects on target protein levels, but then the main figures in the paper typically 
only show the results from a single siRNA or shRNA. Furthermore, the efficiencies of the knockdown 
or knockdout have not been consistently quantified. Several of the quantitative experiments have 
undergone statistical analysis with insufficient independent experimental replicates, it is not valid 
to do many of the tests used with only 2 replicates. 
The findings are potentially interesting, but the data supporting the conclusions are not 
consistently persuasive. More experimental replicates and more controls are required. The 
organization of the manuscript is sub-optimal, particularly with respect to a lack of clarity 
regarding the knockdowns and knockouts of proteins under study. In addition, the manuscript 
would benefit from additional editing and proofreading. 
We take serious note of the concerns articulated by Reviewer with regards to the organization of 
the manuscript and our lack of clarity in knock down/knock out samples. In our familiarity with the 
siRNA/shRNAs we use, we may have failed to highlight their use in the manuscript. Knockdowns 
were performed with two siRNAs or shRNAs (except in case of Rho GTPases) but it was not 
explained properly. We have now re-organized the figures and text to clearly display the knock 
down WBs. We have also added quantification of protein levels from multiple WBs for key 
conclusions and for the particular WB for others. siRNA /shRNA blots have been moved to main 
figures/added for key experiments. The siRNA/shRNA used is either displayed in figure, legend or 
both to make it clear to the readers. We hope that the Reviewer will find that all these additions 
help us to bring out our conclusion to readers much more clearly than before. 
 
Comments  
1.) Reference to Figure SF 1B but not 1A? If not referenced, is it needed? 
The SF1A was referenced in Methods to show the specificity of our rabbit antibody. It is now 
referenced with Figure 1A. 
 
2.) Figure 1 – If the various panels marked MLL siRNA are showing the effect of different siRNA 
duplexes, they should be labelled in a way that corresponds to the knockdown data in Figure SF 
1B., Otherwise it’s not clear if these are just different examples from the same siRNA, or different 
siRNAs. Are the same patterns of cell shape observed with the different siRNAs? If so, that should 
be shown. What are the frequencies of the reported cell shapes? 
We thank the Reviewer for highlighting this lapse. Two different MLL siRNAs were indeed used for 
phalloidin staining ( MLL#1 in old Figure 1 and MLL#2 in old Figure 2) however as Reviewer rightly 
pointed out, it was not made clear in the manuscript. Based on the Reviewer comment here, we 
used our previous data, as well as added new biological replicates to analyse the effect of these 
two different siRNAs on cell shape as well as detection of actin fibers within them. This new 
analyses is shown in new Figure 1 as well as SF1. Based on previous report (PMID: 28248929), we 
have classified cell shapes in control as well as test samples. The frequency have confirmed that 
indeed MLL depleted cells displayed two major shapes. We also tried to quantify the presence and 
absence of actin fibers in each particular shape. However, we found that we do not have enough 
cells in one category (for example number of fan shaped cells were not sufficient in MLL siRNA 
treated cells to compare them with Control siRNA treated cells to give a statistically meaningful 
finding). However, we did observe that cells across all categories displayed less actin fibers when 
treated with either MLL siRNA#1 or #2, which we have presented in new Figure 1E. 
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3.) MS p 7 – in describing the effects of the knockdowns on actin, it is not correct to say that actin 
polymerization was not detected. By definition, phalloidin stains polymerized actin. Furthermore, 
static pictures of F-actin don’t actually say anything about actin polymerization. What could be 
stated was that there is a difference in the organization of the F-actin, which could be quantified. 
We thank the Reviewer for pointing out this mistake along with Reviewer#1. We have made 
corrections through-out the manuscript to this effect.  
 
4.) Similarly, to point 2 above, are the different effects on the actin cytoskeleton produced by 
more than one siRNA? Or are these examples from a single siRNA? Data from more than 1 siRNA 
should be shown to indicate that it’s a reproducible effect. 
We hope that we have adequately addressed this concern in our response no. 2 above. The data is 
shown in new Figure 1E. 
 
5.) MS p8. Is there a control for the shRNA knockdown of MLL? Have more than 1 shRNA been used 
to examine cell migration in Figure 1G to 1I? 
Again we apologize for not making this clear. Scrambled shRNA was used as control (methods) and 
two different MLL shRNAs were used but data was presented in different figures. We have now 
displayed the control shRNA and two different MLL specific shRNAs in above mentioned 
experiments together with an added biological replicate ( Figure 2G-H). 
 
6.) Figure 1H-1I, it’s not statistically rigorous to do t-tests on 2 experimental replicates. In addition 
to more independent shRNAs being needed, it would be necessary to replicate these experiments 
at least 3 times. 
The data is shown with three replicates with two different MLL shRNAs as asked (new Figure 2G-H). 
 
7.) The results presented in Figure 2A-B are surprising. One question is whether the apparent loss 
of stress fibres in all conditions is secondary to changes in cell morphology. Given that Figure 1 
describes 2 dominant cell shapes following MLL knockdown, a question is what are the proportions 
of each? And if stress fibres were counted separately in each of the two cell shapes, would the 
same effect be apparent? Similar to the criticism above, 2 replicates are not sufficient for this 
statistical analysis, it should be performed 3 times to enable valid statistical analysis. 
 
Changes in cell shape accompanied after the depletion of Rho GTPases is well documented 
(PMID:21576392, PMID: 28238662, PMID: 16698790). We have quantified the frequencies of cell 
shape following MLL loss in new Figure 1D-E, SF 1B-I and have observed that there is loss of actin 
stress fibers in cell upon MLL depletion irrespective of their shape (Figure 1D, SF 1B-C). However, 
since the frequencies of certain shapes were very less between either control or test (Figure SF 1D-
I), we did not get statistical significance for number of stress fibres among different cell shapes. 
Nevertheless, we show total number of stress fibers decrease with loss of MLL (Figure 1E). 
Therefore, we are suggesting that cell shapes are secondary to loss of actin stress fibers.  
 
While our finding of loss of actin stress fiber upon MLL depletion is novel, therefore tested with 
multiple replicates, the loss of actin fibers upon loss of RhoA, Rac1 or CDC42 has been reported in 
several studies (PMID: 7536630, PMID: 16698790, PMID: 26986510). Hence, we have not increased 
these replicates.  
 
8.) Figure 2E – what do the error bars relate to? If 40 cells were counted and the two bars per 
condition total 40 cells, there can’t be any error. How can there be means and standard deviations? 
Furthermore, this experiment has only been done twice, which is not sufficient. 
We thank the Reviewer for pointing out this mistake. The revised data shows two different error 
bars, those pointing upwards correspond to “cells with lamellipodia” and those which point 
downwards correspond to “cells without lamellipodia”. Revised data with additional replicate is 
incorporated in new Figure 3I. 
 
9.) Figures 2C and 2E make use of cells over-expressing MLL and deletion mutants combined with 
siRNA-mediated depletion of endogenous MLL. There has been no evidence presented indicating 
the levels of ectopic expression of wild-type or mutant MLL in untreated or siRNA-transfected cells, 
making this experiment difficult to interpret. 
We thank the Reviewer for their comment. In our effort to keep the recombinant protein 
expression as close to the endogenous expression, we had selected cell clones accordingly (PMID: 
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24880690). However, this decision makes it very difficult for us to detect expression over the wild 
type protein by WB. Therefore, we use IF by anti-FLAG antibody to demonstrate that the cells are 
expressing the said proteins. The same is shown in new Figure S2D. 

10.) Why does over-expression of MLL decrease the number of stress fibres in Figure 2C? If this 
were statistically evaluated compared to non-overexpressing control U2OS cells, is this effect 
significant? How does this affect the interpretation of the results? Similarly, why does MLL over-
expression repress cell migration in Figure SF1H? And how does that affect the interpretation of the 
results? 

We concede that overexpression of MLL might give rise to increased transcription of target genes. 
We speculate that ectopic expression of MLL might cause increase in expression of RhoGDI1 as well. 
RhoGDI1 overexpression is known to hinder stress fiber formation, cell migration and cause cell 
shape defects (PMID: 8416955, new Figure 7C). We hypothesize that such anomalies, due to ectopic 
MLL expression, might contribute to reduced stress fiber and migration defects. However we have 
not performed any experiments that might prove the above hypothesis. 
It does seem like over-expression of MLL might be decreasing the number of stress fibers in old 
Figure 2C (now new Figure 3F). Statistically, the difference is non-significant [e.g. Control U-2OS Vs 
U-2OS expressing FL MLL (which show the greatest variation on stress fiber number) have a p value of 
0.12] in this case. Cell migration in SF1H (now S2F), on other hand, does show a significant change 
(p=0.01). We have added few lines to the discussion so the readers can interpret the results 
accordingly.

11.) How much is the reduction in RhoA, Rac1 and CDC42? This should be quantified from multiple 
independent experiments since it is foundational for the conclusions of the paper. 
We agree with the Reviewer and thank them for this suggestion. It is indeed central to our 
hypothesis. We have quantified the reduction of Rho GTPases upon MLL depletion from multiple 
experiments and presented in new Figure 4A, S4A. Similarly, quantification for total protein in new 
Figure 4B-C also reconfirm these results. Finally, RhoA, Rac1 and CDC42 protein levels upon 
RhoGDI1 KO in two independent clones is also presented in new Figure 5E, 4F-G as these are part of 
same hypothesis. 
In addition to these quantifications, dose dependent experiment presented in new Figure S4D and 
7A (with quantification of presented blot), help us to validate this hypothesis. 

12.) Figure 3B should be re-labelled to make it clear that the active proteins are ectopically 
expressed GFP-tagged versions. Labelling them as alpha- RhoA, alpha-Rac1 and alpha-CDC42 is 
misleading since it is implying that specific antibodies for each protein were used. In addition, 
these experiments should be repeated at least 3 times for robust statistical analysis. Given that 
there is actually less GFP-RhoA in the MLL shRNA condition (again, no indication of the efficiency of 
the MLL shRNA has been provided), it is not convincing that there is actually a decrease in RhoA 
activation. In fact, if the ratios of active/total proteins are compared between the control vs test 
(i.e. MLL knockdown) are compared for RhoA, the 100%/100% ratio for the control is actually lower 
than the 50%/30% ratio for the MLL knockdown, indicating that RhoA is actually proportionally more 
active, not less. This observation is difficult to reconcile with the previous observations of reduced 
actin stress fibres in MLL knockdown cells. All that the statistical comparisons in Figure 3C show is 
that less than 100% of each protein is active, which is obvious and not actually relevant. The 
experiment should be comparing the active/total ratios for each protein in control vs knockdown 
("Test") conditions, which has not been done. 
We thank reviewers for this suggestion. We have addressed this concern by incorporating a greater 
number of experiments. Our blot now indicates that this was probed by anti-GFP antibody and MLL 
shRNA blot has been incorporated. Further, we have quantified the activity levels of Rho GTPases 
as a ratio of active protein to total protein levels and still have found the relative Rho GTPase 
activities to be significantly lower than controls.  

13.) How much has the RhoGDI1 protein actually decreased following MLL knockdown in Figure 4A? 
Knockout in Figure 4B? Knockout of RhoGDI1 in Figure 4E, given that there is still a visible band? 
What about knockout 2 since data reporting its effect is shown in Figure 4G.I presume a single 
replicate is shown in the mislabelled RhoGDIA KO #2 in Figure SF3C, but how consistent is that? 
We have provided densitometric analyses of multiple Western blots in new Figure 5A-B (for old 
Figure 4A-B). Similarly, quantification has been provided for RhoGDI1 KO #1 in new Figure S4E and 
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RhoGDI1 KO #2 in new Figure S4G for two experiments each. The mislabelling of RhoGDIA has been 
corrected to RhoGDI1. 
 
14.) Why does MLL siRNA have the opposite effect in MLL over-expressing cells 
relative to control U2OS cells in Figure 4D? 
We appreciate reviewer’s concern. However, as shown in the Figure 4D (new Figure 5D), the 
increase in RhoGDI1 expression upon MLL siRNA treatment is statistically non- significant here. 
 
 

 
Second decision letter 
 
MS ID#: JOCES/2022/260042 
 
MS TITLE: MLL regulates actin cytoskeleton and cell migration by stabilizing Rho GTPases via the 
RhoGDI1 axis. 
 
AUTHORS: Akash Nitin Chinchole, Kaisar Ahmad Lone, and Shweta Tyagi 
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.organd click on the 'Manuscripts with Decisions' queue in the Author Area. 
(Corresponding author only has access to reviews.) 
 
As you will see, the reviewers gave favourable reports but raised some points that will require 
amendments to your manuscript. I think the point raised by reviewer 1 is important and should be 
commented on in the MS or even better the endogenous protein should be analysed. Reviewer 3 has 
also suggested some text clarifications that should be adopted as well as showing scatter plots 
rather than bar graphs, which we now encourage authors to provide for data transparency. I hope 
that you will be able to carry these out because I would like to be able to accept your paper, 
depending on further comments from reviewers.  
 
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 
 
This manuscript entitled “MLL regulates actin cytoskeleton and cell migration by stabilizing Rho 
GTPases via the RhoGDI1 axis” by Chinchole et al. is a revised submission of the original 
manuscript. Overall, I praise the authors for their efforts to address the reviewers’ comments, 
including mine. I think the manuscript has been greatly improved both in quality and clarity.  
 
Comments for the author 
 
I only have one issue that may need to be discussed with the authors, regarding figure 4B. I had 
originally not noticed that the authors were measuring activity of GFP-tagged Rho proteins instead 
of their endogenous counterparts until pointed out by another reviewer. I apologize for that 
inattention since this prompted this comment. I do not understand why the authors decided to 
measure the activation of GFP-tagged Rho proteins instead of endogenous protein. This is not a 
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trivial comment, as the authors are certainly aware, the regulation of Rho proteins by RhoGDI has 
been shown to be very tightly linked to their respective stoichiometry since one molecule of 
RhoGDI can only bind one Rho protein at a time. This implies that modifying the amount of RhoGDI 
in the cell will affect the amount of Rho protein protected from degradation, as shown by the 
authors in this manuscript incidentally, and conversely, altering the level of Rho GTPase, such as 
expressing exogenous Rho protein, will affect endogenous Rho proteins. Since the regulation by 
RhoGDI is such a fine balance, it is generally preferable to assess only endogenous proteins to avoid 
introducing unwanted perturbations. I understand the authors’ perspective as they assessed Rho 
protein activation prior to identifying RhoGDI as the protein responsible for this particular 
regulation downstream of MLL, nevertheless my comment still stands in light of the regulation by 
RhoGDI and I am not sure of the consequences of expressing GFP-tagged Rho proteins in this 
context. Ideally, I would advise the authors to measure the activity of endogenous Rho protein. 
Beside this point, I have no further comment and congratulate, once again, the authors on their 
effort to address the reviewers’ comments. I also take this opportunity to apologize to the authors 
for the missing line number on my 5th minor comment in my previous review. 
 
 
Reviewer 2 
 
Advance summary and potential significance to field 
 
I recommend the publication of this manuscript. 
 
Comments for the author 
 
I recommend the publication of this manuscript.  
 
 
Reviewer 3 
 
Advance summary and potential significance to field 
 
The manuscript has been considerably improved. For data transparency, it would be considerably 
better if bar graphs showed the individual data points in addition to the means and errors. This 
practice should be universally adopted and I strongly recommend that the authors do so in this 
manuscript. 
 
The title should be altered to specifically indicate that it was MLL1 studied. I also suggest that all 
instances of MLL be changed to MLL1 for precision throughout the manuscript, it doesn't take much 
to put one more character in the name of the protein. I’m also not sure what “RhoGDI1 axis” in the 
title means.  
It would be more accurate to say “The MLL1 histone methyltransferase regulates the actin 
cytoskeleton and cell migration by stabilizing Rho GTPases via transcription of RhoGDI1.” 
 
MS page 7 – the second last sentence in the first paragraph says “we could not detect actin stress 
fibers in MLL siRNA-treated cells”, and yet Figure 1E shows values ~4 stress fibres per cell in each 
MLL1 knockdown condition. Therefore this sentence should be corrected as it is not true. 
 
MS page 7 – it has not actually been shown that the “MLL affects cell shape by affecting the actin 
stress fiber formation.” when only a few sentences previously it was stated that when the authors 
“tried to observe the corelation of cell shape to presence or absence of actin fibers… this analysis 
was not feasible as we did not have sufficient number of cells in one or other population to make a 
comparison.” All that can be concluded is that the MLL1 knockdown affects the number of actin 
stress fibres, and affects cell shape, but it cannot be concluded that the lack of stress fibres causes 
the changes in cell shape. 
 
Figure 2H should not have a break in the Y axis. 
 
MS page 8 – this sentence is confusing “We also tested cell migration upon MLL down regulation in 
epithelial, TNBC cell line—MDA-MB-231, and observed results similar to those obtained in the 
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osteosarcoma epithelial cells (Figure 2G-H).” I think that what is meant is “We also tested cell 
migration upon MLL down regulation in epithelial, TNBC cell line—MDA-MB-231 (Figure 2H), and 
observed results similar to those obtained in the osteosarcoma epithelial cells (Figure 2G).” 

MS page 9 – It can’t be concluded that “Taken together, our studies indicated that MLL knock down 
perturbs the actin cytoskeleton which manifests itself in the form of anomalous cell shape and 
reduced cell migration.” when previously on page 7 it was stated that it wasn’t possible to 
correlate the observed changes in cell shape with the loss of stress fibres. What can be said is that 
“Taken together, our studies indicated that MLL1 knock down perturbs the actin cytoskeleton, 
which was associated with changes in cell shape and reduced cell migration.” 

MS page 10 – This sentence doesn’t really make sense “As these proteins regulate actin stress fiber 
formation by different pathways, MLL must be regulating the three GTPases individually.” It is not 
clear at all how this conclusion has been made, since all three GTPases do the same thing when 
knocked down in Figure 3E it is formally possible that MLL1 might regulate just one, or possibly 
more of the GTPases. 

MS page 12 – The sentence “Our actin stress fiber, lamellipodia and cell migration assays indicate 
that MLL regulates the three RhoGTPases.” should be changed to “Our actin stress fiber, 
lamellipodia and cell migration assays indicate that MLL1 might regulate the three RhoGTPases.” 

MS page 14 – this sentence doesn’t actually need a question mark “Next, we asked, if like all the 
Rho GTPases-regulated phenotypes studied above, this MLL-mediated regulation of RhoGDI1 
transcript was also through the SET domain of MLL?” 

Comments for the author 

The manuscript is a lot better after revisions. There are a number of conclusions that are over-
stated or inaccurate. I've pointed them out in my comments to the authors, along with additional 
points that should be considered. My recommendation is for another round of minor revisions, but 
nothing major is required. 

Second revision 

Author response to reviewers' comments 

Response to Reviewers 

We are happy to note that the Reviewers have responded favourably to the additional experiments 
and amendments made to the manuscript. We thank all the Reviewers for their time and effort in 
helping us improve this manuscript. 

Comments for Authors 

Reviewer 1 Advance Summary and Potential Significance to Field: This manuscript 
entitled “MLL regulates actin cytoskeleton and cell migration by stabilizing Rho GTPases via the 
RhoGDI1 axis” by Chinchole et al. is a revised submission of the original manuscript. Overall, I praise 
the authors for their efforts to address the reviewers’ comments, including mine. I think the 
manuscript has been greatly improved both in quality and clarity. 

We thank the Reviewer for their favourable comments. 

Reviewer 1 Comments for the Author: 

I only have one issue that may need to be discussed with the authors, regarding figure 4B. I had 
originally not noticed that the authors were measuring activity of GFP-tagged Rho proteins instead 
of their endogenous counterparts until pointed out by another reviewer. I apologize for that 
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inattention since this prompted this comment. I do not understand why the authors decided to 
measure the activation of GFP-tagged Rho proteins instead of endogenous protein. This is not a 
trivial comment, as the authors are certainly aware, the regulation of Rho proteins by RhoGDI has 
been shown to be very tightly linked to their respective stoichiometry since one molecule of 
RhoGDI can only bind one Rho protein at a time. This implies that modifying the amount of RhoGDI 
in the cell will affect the amount of Rho protein protected from degradation, as shown by the 
authors in this manuscript incidentally, and conversely, altering the level of Rho GTPase, such as 
expressing exogenous Rho protein, will affect endogenous Rho proteins. Since the regulation by 
RhoGDI is such a fine balance, it is generally preferable to assess only endogenous proteins to avoid 
introducing unwanted perturbations. I understand the authors’ perspective as they assessed Rho 
protein activation prior to identifying RhoGDI as the protein responsible for this particular 
regulation downstream of MLL, nevertheless my comment still stands in light of the regulation by 
RhoGDI and I am not sure of the consequences of expressing GFP- tagged Rho proteins in this 
context. Ideally, I would advise the authors to measure the activity of endogenous Rho protein. 
Beside this point, I have no further comment and congratulate, once again, the authors on their 
effort to address the reviewers’ comments. I also take this opportunity to apologize to the authors 
for the missing line number on my 5th minor comment in my previous review. 

We thank the Reviewer for this comment. We did try to analyse the endogenous Rho GTPases 
activity, even though we were not aware that we will eventually be studying the RhoGDI1 
regulation. However, we experienced two technical difficulties at this stage: 

Firstly, we had to try several antibodies for Rho A to detect endogenous protein expression. We 
tried to use Mouse monoclonal (SC 418, Santa cruz Biotechnology), Rabbit monoclonal (ab 187027, 
Abcam), and Mouse monoclonal (ab 54835, Abcam), which have been used successfully by others, 
but none worked for us. As these antibodies were tried in succession, and our complaints were 
followed by several rounds of Q&A and suggestions for troubleshooting by these companies, we lost 
substantial time in procuring a working antibody. 

Second problem was that our GST-RBD protein was migrating close to endogenous Rho A band, 
almost masking it most of the time (see below). We obtained the same results whether we 
developed the WB using HRP (A) or fluorescence (B) conjugated secondary antibody. As shown in 
the figure below, the endogenous band could not be distinguished easily and it did not give us a 
coherent quantification even when we tried. We may have been successful in our experiments with 
Rac1 and CDC42, if we tried, but our idea was to compare each of these in a similar assay. 

We noted that other reports are able to show a clear endogenous band for Rho A, detected by SC 
418, Santa cruz Biotechnology antibody in other cell lines for the same assay (PMID: 20400958; 
PMID: 11877460). However, after our experiences above, making a cell line with exogenous 
expression seemed like a safer option. 

Also, over expression of one Rho GTPase is known to interfere with the stability and activity of 
other Rho GTPases. But we would like to highlight here that we stably over-expressed and detected 
the same Rho GTPase and hence we believe our results still represent the actual cellular 
behaviour. 

For all the reasons stated above, we do not believe that we will be successful in performing these 
experiments with endogenous proteins. We have modified the text (Result and Discussion) so that 
our readers can make appropriate conclusions. 
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Figure Legend: (A-B) Control U-2OS cells were lysed and subjected to pull downs using GST-RBD.  
Blots were probed using anti-Rho A antibody. Blots were developed using HRP (chemi-
luminescence) (A) or fluorescence (LI-COR detection system) (B ) conjugated secondary antibody. 
Samples shown in B are controls run in duplicates and no shRNA treatment was performed. 
Molecular weight marker is shown on the left. 

Reviewer 2 Advance Summary and Potential Significance to Field: 
I recommend the publication of this manuscript. 

Reviewer 2 Comments for the Author: 
I recommend the publication of this manuscript. 

We thank the Reviewer for their recommendation. 

Reviewer 3 Advance Summary and Potential Significance to Field: 
The manuscript has been considerably improved. For data transparency, it would be considerably 
better if bar graphs showed the individual data points in addition to the means and errors. This 
practice should be universally adopted, and I strongly recommend that the authors do so in this 
manuscript. 

We thank the Reviewer for this comment. We now show individual data points in all bar graphs. The 
only exception is 3I (see below). We feel showing data points here confuses the reader and we feel 
it is better to show this figure without the data points. 

The title should be altered to specifically indicate that it was MLL1 studied. I also 
suggest that all instances of MLL be changed to MLL1 for precision throughout the 
manuscript, it doesn't take much to put one more character in the name of the protein. 
I’m also not sure what “RhoGDI1 axis” in the title means. It would be more accurate 
to say “The MLL1 histone methyltransferase regulates the actin cytoskeleton and cell 
migration by stabilizing Rho GTPases via transcription of RhoGDI1.” 
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MLL, the founding member of the family is referred to and recognized by all three names— MLL, 
MLL1 and KMT2A. Rather than MLL1 we prefer the more modern version ‘KMT2A’. However, to 
change the name now to MLL1 or KMT2A, we will have to modify not only text but all Figures as 
well. Further (and more importantly), animal ethics committee as well as funding agency will have 
to be notified of this change and approvals sought, so that it is not mistaken as a change in protein. 
These procedures will delay the thesis submission of the first author, who is a graduate student. 
Therefore, we request to retain the name ‘MLL’ in this manuscript. 

We have highlighted this use in the manuscript. 

We are amenable to modify the title as the Reviewer has suggested. Based on character count (120 
per Journal guidelines), we have put the title as 

“MLL regulates actin cytoskeleton and cell migration by stabilizing Rho GTPases via the 
transcriptional regulation of RhoGDI1.” (108 characters) 

However, we can also use this detailed title if the editor permits 

“MLL histone methyltransferase regulates actin cytoskeleton and cell migration by stabilizing 
Rho GTPases via the transcriptional regulation of RhoGDI1.” (132 characters) 

MS page 7 – the second last sentence in the first paragraph says “we could not detect actin 
stress fibers in MLL siRNA-treated cells”, and yet Figure 1E shows values ~4 stress 
fibres per cell in each MLL1 knockdown condition. Therefore, this sentence should be 
corrected as it is not true. 

We have made this correction as suggested. 

MS page 7 – it has not actually been shown that the “MLL affects cell shape by affecting the actin 
stress fiber formation.” when only a few sentences previously it was stated that when the authors 
“tried to observe the corelation of cell shape to presence or absence of actin fibers… this analysis 
was not feasible as we did not have sufficient number of cells in one or other population to make a 
comparison.” All that can be concluded is that the MLL1 knockdown affects the number of actin 
stress fibres, and affects cell shape, but it cannot be concluded that the lack of stress fibres causes 
the changes in cell shape. 

We have made this correction as suggested. 

Figure 2H should not have a break in the Y axis. 

We have made this correction as suggested. 

MS page 8 – this sentence is confusing “We also tested cell migration upon MLL down regulation in 
epithelial, TNBC cell line—MDA-MB-231, and observed results similar to those obtained in the 
osteosarcoma epithelial cells (Figure 2G-H).” I think that what is meant is “We also tested cell 
migration upon MLL down regulation in epithelial, TNBC cell line—MDA-MB-231 (Figure 2H), and 
observed results similar to those obtained in the osteosarcoma epithelial cells (Figure 2G).” 

We have made this correction as suggested. 

MS page 9 – It can’t be concluded that “Taken together, our studies indicated that MLL knock down 
perturbs the actin cytoskeleton which manifests itself in the form of anomalous cell shape and 
reduced cell migration.” when previously on page 7 it was stated that it wasn’t possible to 
correlate the observed changes in cell shape with the loss of stress fibres. What can be said is that 
“Taken together, our studies indicated that MLL1 knock down perturbs the actin cytoskeleton, 
which was associated with changes in cell shape and reduced cell migration.” 

We have made this correction as suggested. 
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MS page 10 – This sentence doesn’t really make sense “As these proteins regulate actin stress fiber 
formation by different pathways, MLL must be regulating the three GTPases individually.” It is not 
clear at all how this conclusion has been made, since all three GTPases do the same thing when 
knocked down in Figure 3E, it is formally possible that MLL1 might regulate just one, or possibly 
more of the GTPases. 

We have made this correction as suggested. 

MS page 12 – The sentence “Our actin stress fiber, lamellipodia and cell migration assays indicate 
that MLL regulates the three Rho GTPases.” should be changed to “Our actin stress fiber, 
lamellipodia and cell migration assays indicate that MLL1 might regulate the three Rho GTPases.” 

We have made this correction as suggested. 

MS page 14 – this sentence doesn’t actually need a question mark “Next, we asked, if like all the 
Rho GTPases-regulated phenotypes studied above, this MLL- mediated regulation of RhoGDI1 
transcript was also through the SET domain of MLL?” 

We have made this correction as suggested. 

Reviewer 3 Comments for the Author: 
The manuscript is a lot better after revisions. There are a number of conclusions that are over-

stated or inaccurate. I've pointed them out in my comments to the authors, along with additional 
points that should be considered. My recommendation is for another round of minor revisions, but 
nothing major is required. 

We thank the Reviewer for their recommendation and their efforts towards the improvement of this 
manuscript. 

Third decision letter 

MS ID#: JOCES/2022/260042 

MS TITLE: MLL regulates actin cytoskeleton and cell migration by stabilizing Rho GTPases via the 
transcription of RhoGDI1 

AUTHORS: Akash Nitin Chinchole, Kaisar Ahmad Lone, and Shweta Tyagi 
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.  




