
REVIEWER COMMENTS 

Reviewer #1 (Remarks to the Author): 

The authors have satisfactorily addressed my questions and I support the publication of this 

manuscript. 

Reviewer #2 (Remarks to the Author): 

This study by Kucera et al. describes the novel role of anillin in sliding actin filaments in vitro. The 

revised manuscript has sufficiently addressed most of the reviewer’s concerns. 

However, the reviewer still has double in regard to the most important concern raised in the 1st round 

of review. The purity of the recombinant anillin and whether it contains non-myosin II remain unclear. 

This is despite that the authors added three lines of evidence to demonstrate that the protein prep is 

free of non-myosin II. As the reviewer enumerated below, all of these new results either remain 

unconvincing or raise fresh questions. 

(1) The added SDS-PAGE gel of anillin (Fig. S1a) is not convincing. Instead, it raised more questions 

in regard to the purify of the prep. There are at least two major bands in the lane loaded with anillin. 

The major band appeared to be a protein of >200 kilodaltons (KDs). This is far larger than the 

predicted molecular weight (MW) of anillin-GFP at 147 KDs. The human anillin shall be of 1,087 amino 

acids, giving it a MW of ~120 KDs. The minor band in the lane is close to 100 KD which makes it 

unlikely to be anillin-GFP either. In contrary, the MW of non-muscle myosin II is actually ~ 230 KDs, 

closer to the major band in the lane. 

(2) The added mass-spec analysis (Table S1) is confusing and not informative. The table is hard to 

understand without explanation. It appears that only anillin peptides was tested. 

(3) The newly added experiment of blebbistatin is not conclusive (S1I and F). The concentration of this 

small molecule inhibitor of myosin II used by the authors was just too low. The IC50 for non-muscle 

myosin II is > 5µM, as reported by the group of James Seller and Tim Mitchison (Limouze 2004, 

Journal of Muscle Research and Cell Motility). The used concentration of 0.5µM was one order of 

magnitude lower than the IC50. 

Lastly, the authors argued that the sliding of overlapped actin filaments proved that myosin II is not 

involved. The reviewer will disagree with this conclusion as the polarity of actin filaments in most 

experiments in this was not determined. 

Another major concern that remains unresolved is the affinity between anillin and actin filaments (Fig. 

S1C). The measurement of this Kd has major ramifications in interpreting most experiments in which 

the authors used only nanomolar concentration of anillin. A similar point was raised by the reviewer 3. 

The presented measurement based solely on TIRF is not convincing. The best fit is still relatively poor 

with a R2 of only 0.25. It does not give much confidence to this data. If the amount of anillin is too 

slow for any classical sedimentation assay, the reviewer would suggest isothermal titration calorimetry 

(ITC) which uses far smaller amount of protein. 

The reviewer will not recommend the acceptance of this manuscript at this point but will be happy to 

review it again after the two major concerns have been addressed. 

Reviewer #3 (Remarks to the Author): 

The authors have satisfactorily addressed my questions and concerns. I recommend publication.



We thank the reviewers for their comments. We addressed all the raised comments, and we altered the 
manuscript accordingly (new text is highlighted in the manuscript). Below, please find a point-by-point answer to 
the comments.  
 
 
 
Reviewer #1 (Remarks to the Author): 
 
The authors have satisfactorily addressed my questions and I support the publication of this manuscript. 
 
We thank the Reviewer for the positive words.  
 
 
 
Reviewer #2 (Remarks to the Author): 
 
This study by Kucera et al. describes the novel role of anillin in sliding actin filaments in vitro. The revised 
manuscript has sufficiently addressed most of the reviewer’s concerns.  
However, the reviewer still has double in regard to the most important concern raised in the 1st round of review. 
The purity of the recombinant anillin and whether it contains non-myosin II remain unclear. This is despite that 
the authors added three lines of evidence to demonstrate that the protein prep is free of non-myosin II. As the 
reviewer enumerated below, all of these new results either remain unconvincing or raise fresh questions.  
(1) The added SDS-PAGE gel of anillin (Fig. S1a) is not convincing. Instead, it raised more questions in regard to 
the purify of the prep. There are at least two major bands in the lane loaded with anillin. The major band 
appeared to be a protein of >200 kilodaltons (KDs). This is far larger than the predicted molecular weight (MW) of 
anillin-GFP at 147 KDs. The human anillin shall be of 1,087 amino acids, giving it a MW of ~120 KDs. The minor 
band in the lane is close to 100 KD which makes it unlikely to be anillin-GFP either. In contrary, the MW of non-
muscle myosin II is actually ~ 230 KDs, closer to the major band in the lane.  
 
We have performed a proteomic mass spectrometry analysis of the anillin preparation. This analysis revealed 
that the most abundant protein is anillin, comprising roughly 60% of the preparation. The second most abundant 
protein in the preparation is a heat shock protein 70, comprising roughly 4% of the preparation. All the remaining 
proteins are remnants comprising negligible quantities of the preparation, including myosin-II comprising about 
0.2% of the preparation. Previously, we have only shown two entries from the mass spectrometry results table, 
comparing the amount of anillin and myosin-II in the preparation (Table S1). Now we have added the full table 
as a sheet in the Excel notebook summarizing all the raw data and accompanying the manuscript.  
 
Additionally, we have now cut out the main band from the SDS gel and performed a MALDI-FTICR 
Peptide Mass Fingerprinting analysis of this band only. The result confirmed that the main band on the 
gel is anillin (please, see the report below for details on the sequence coverage). We speculate that the 
reason why anillin is migrating at an apparent larger mass size might be due to posttranslational modifications as 
discussed, e.g. in Yunhua et al. “Abnormal SDS-PAGE Migration of Cytosolic Proteins Can Identify Domains and 
Mechanisms That Control Surfactant Binding.” Protein Science, 2012, 21 (8): 1197–1209. 
 
 
(2) The added mass-spec analysis (Table S1) is confusing and not informative. The table is hard to understand 
without explanation. It appears that only anillin peptides was tested.  
 
We apologize for not being clearer about the mass spectrometry results. As mentioned above, we showed only 
two lines from the whole mass spectrometry table with the intention to compare the relative amount of anillin and 
myosin-II. We now show the whole table as a supplementary file - an Excel notebook accompanying the 
manuscript and summarizing all raw data gathered during the study. We also rephrased the Methods 
section referring to the proteomic mass spectrometry analysis to make the table clearer.  
 
 
(3) The newly added experiment of blebbistatin is not conclusive (S1I and F). The concentration of this small 
molecule inhibitor of myosin II used by the authors was just too low. The IC50 for non-muscle myosin II is > 5µM, 
as reported by the group of James Seller and Tim Mitchison (Limouze 2004, Journal of Muscle Research and 
Cell Motility). The used concentration of 0.5µM was one order of magnitude lower than the IC50.  
 
We agree with the reviewer that using the inhibitor blebbistatin might not have been the best choice as different 
myosin motor proteins are inhibited by a given concentration of blebbistatin to a different extent. We have now 
performed a new experiment to address this issue. In the experimental setup of Fig. 1, we have exchanged 
the buffer including ATP for a buffer that does not contain ATP. To this buffer, we have added hexokinase to 
remove any remnants of ATP in the buffer and AMP-PNP (β,γ-Imidoadenosine 5′-triphosphate lithium salt 
hydrate), which is a non-hydrolysable analogue of ATP and which prevents the functioning of molecular motors, 
which are dependent on ATP-hydrolysis. At these conditions, we have repeated the experiment presented in Fig. 



1g. At these conditions, in the absence of ATP and the presence of AMP-PNP, we observe robust sliding of 
partially overlapping filaments in the presence of anillin. The sliding is qualitatively comparable to the sliding 
observed in other analogous experiments presented in Fig. 1 and S1. As AMP-PNP blocks the activity of 
molecular motors, we conclude that the sliding is driven by the actin crosslinking protein anillin. We present this 
new data in the Fig. S1i,l and discuss it in the main text when describing the data of Figure 1. 
 
Lastly, the authors argued that the sliding of overlapped actin filaments proved that myosin II is not involved. The 
reviewer will disagree with this conclusion as the polarity of actin filaments in most experiments in this was not 
determined.  
 
We apologize for not being clearer in this respect. We believe that the important distinction is between filament 
pairs that overlap fully and filament pairs that overlap partially. In our experiments, both types of filament pairs 
form. We thus observe some filament pairs that overlap fully and some filament pairs that overlap partially. 
However, we observe that only those filament pairs that overlap partially do slide and only in the direction 
increasing the overlap length. In other words, we never observe any directional sliding of filaments overlapping 
fully. Moreover, the sliding of partially overlapping filaments slows down as the overlap length increases and 
ceases completely once the filaments overlap fully.  
 
If the sliding was driven by molecular motors, we would observe sliding of both types of filament pairs, fully 
overlapping and partially overlapping. Moreover, some of the filaments would slide in the direction decreasing the 
overlap length. Finally, sliding of partially overlapping filaments would not slow down as the overlap length 
increases. On the other hand, crosslinker generated force of an entropic origin, crucially, i) always acts in the 
direction increasing the overlap length, ii) decreases with the length of the overlap and iii) is zero when the 
filaments overlap fully. Thus, while our observations do not support the hypothesis that the sliding is driven by 
molecular motors, they can be fully explained by the generation of an entropic force in the system, strongly 
supporting the hypothesis that the sliding is driven by such a force generated by anillin. We now reformulated 
the text (starting with the line 88) to make this clearer.  
 
 
Another major concern that remains unresolved is the affinity between anillin and actin filaments (Fig. S1C). The 
measurement of this Kd has major ramifications in interpreting most experiments in which the authors used only 
nanomolar concentration of anillin. A similar point was raised by the reviewer 3. The presented measurement 
based solely on TIRF is not convincing. The best fit is still relatively poor with a R2 of only 0.25. It does not give 
much confidence to this data. If the amount of anillin is too slow for any classical sedimentation assay, the 
reviewer would suggest isothermal titration calorimetry (ITC) which uses far smaller amount of protein. The 
reviewer will not recommend the acceptance of this manuscript at this point but will be happy to review it again 
after the two major concerns have been addressed.    
 
To determine the affinity of anillin for actin filaments more reliably, we have performed a new experiment 
titrating increasing concentrations of anillin to the actin filaments and measuring the amount of anillin 
protein bound at a steady-state situation to the actin filaments. We have visualized the anillin binding to the 
filaments by the TIRF microscopy method. The new results show that the Kd is 7.8 nM, the Rˆ2 of the new fit is 
0.98. We present these new results in the Fig. S1c. We believe that the TIRF microscopy method, which 
enables full visual control of the studied system, is the preferred method for studying the interactions of 
crosslinking proteins with filaments, as it allows to evaluate the affinity of the crosslinkers for a single species of 
the filament assemblies - in our case single filaments. In bulk assays (such as ITC), filaments and crosslinkers 
will inevitably form bundles of different sizes and other large-scale network structures, which are not well defined. 
The affinity value will likely differ between bundles containing various numbers of filaments. Bulk methods will 
thus likely yield an affinity value, which is a convolute of affinities for the various filament assemblies.   
 
 
 
 
Reviewer #3 (Remarks to the Author): 
 
The authors have satisfactorily addressed my questions and concerns. I recommend publication. 
 
We thank the Reviewer for the positive words.  



 



 



 



REVIEWERS' COMMENTS 

Reviewer #2 (Remarks to the Author): 

The authors have satisfactorily addressed all of my concerns in this round of revision. The reviewer 

would recommend the publication of this manuscript. 

The reviewer would highly recommend the authors to move Figure S1A-C to be part of the main 

figures. It demonstrated the purify of recombinant anillin as well as its binding of actin filaments. Both 

are significant advances that would be greatly appreciated by the researchers in the field. 



Reviewer #2 (Remarks to the Author): 
 
The authors have satisfactorily addressed all of my concerns in this round of revision. The reviewer 
would recommend the publication of this manuscript.  
The reviewer would highly recommend the authors to move Figure S1A-C to be part of the main 
figures. It demonstrated the purify of recombinant anillin as well as its binding of actin filaments. Both 
are significant advances that would be greatly appreciated by the researchers in the field.  
 
We thank the Reviewer for the positive words. We agree with the proposed moving of panels regarding anillin 
purity and actin-binding properties from supplementary figures to the main figures. They now appear as Fig. 1 b-e. 

 


