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1st Editorial Decision 22 July 2019 

Thank you for submitting the revised version of your manuscript. It has now been seen by two of the 
original referees.  
 
As you can see, both referees find that the study is significantly improved during revision and 
recommend publication. Before I can accept the manuscript, I need you to address the below 
minor/editorial points:  
 
• Please address the remaining minor concerns of both referees textually.  
•  
 
 
REFEREE REPORTS 
 
Referee #1:  
 
The revised manuscript by Lera et al. investigates the role of PLK1 in protecting centromeric-
kinetochore architecture during chromosome segregation. The authors have added multiple 
experiments to support the hypothesis that PLK1 is required to maintain CENPA and associated 
kinetochore components on chromosomes under tension. The addition of these experiments 
addresses several of the concerns identified in the review process. The added experiments include 
ensuring the loss of kinetochore protein signal is not the result of detection limitations via the 
addition of IF and FISH experiments on chromosome spreads. Additionally, the authors alleviate 
concerns of antibody detectability through the use of mCherry-CENPA expressing cell lines 
(response Fig. 1b-c). To address concerns for the role of PLK1 being distinct from its function in 
regulating kinetochore-microtubule attachments, the authors added analysis for attachment status in 
PLK1 inhibited cells (response Fig. 1g). The authors also provide evidence that PICH maintains an 
active role in this process through the addition of PICH knockdown experiments. These results, in 
addition to others not noted here, provide a more cohesive look at how PLK1 inhibition affects 
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kinetochore architecture. Therefore, we recommend this manuscript be accepted for publication in 
EMBO reports. However, the authors were not able to address the direct mechanism in which PLK1 
functions to maintain centromeric or kinetochore architecture. While the data presented in the 
manuscript is important and sheds light on a novel role for PLK1, it is important the authors address 
this by specifically commenting on the possible direct or indirect roles in the discussion.  
 
 
Referee #2:  
 
In the current manuscript Lera and colleagues demonstrate that PLK1 activity is required for 
maintaining centromere and kinetochore integrity in face of microtubule pulling forces exerted 
along the inter kinetochore axis during mitosis. Loss of PLK1 activity resulted in chromosome mis-
segregation after initial alignment concurrent with an asymmetric loss of the kinetochore from the 
misaligned chromosome. The experiments are generally well performed with proper controls and the 
authors do a great job in carefully characterizing the observed loss of centromere and kinetochore 
integrity upon PLK1 inhibition. However, the manuscript still raises several concerns, specifically 
regarding the 'interaction' between PLK1 (activity) and PICH in light of the observed Plk1 
dependent centromere/kinetochore disruption.  
 
Major points  
 
The authors use FISH to show centromeres are stretched, coincident with disturbed/fragmented 
CENP-C signals. However, the figure is confusing. Figure 5C is labelled suggesting the left two 
stacked images are stained for DAPI and CENP-C in red. However, in the BI-2536 treated cell, the 
inset shows a green signal. Is this CENP-C? Then the right two stacked images show FISH using 
two different centromere probes, yet the figure legend only mentions Cen2. The images are very 
fuzzy/unclear, making it very hard to interpret what I'm looking at. The mere two lines of text 
describing this is of no help. This is in my opinion an important point the authors are making (the 
stretching/distortion of centromeric DNA) and could be expanded on in the text/discussion. Now, 
looking at the images, one could conclude based on the Cen1 signal in the DMSO control that they 
are also heavily distorted. Based on the quality of these images I find it difficult to draw any 
conclusions. The data should also be quantified as for CENP-C in Fig 5B. Finally, the signal of 
CENP-C in the overview of the spreads in Fig. 5A, C, J are very weak/unclear. This makes it 
difficult to get a good overview picture to compare the insets with.  
 
The authors conclude in the discussion: "PICH recruitment is increased during metaphase and 
anaphase but this is impaired in PLK1as cells inhibited by 3-MB-PP1 (Fig. 6C)". However, no 
significant differences are observed. See, Fig 6C first three lanes. Instead, the expression of H2B or 
INCENP-PLK1 actually increases the number of segregated PICH (+) chromosomes, similar to 
inhibition of PLK1 using BI-2536 in Fig 5G. These data highlight inconsistencies between the use 
of BI-2536 in normal cells and 3-MB-PP1 in PLK1as cells regarding PICH localization, making it 
difficult to draw conclusions on PLK1 and PICH being involved in the same pathway. So, while the 
authors show that restoring PLK1 activity in PLK1as cells treated with 3-MB-PP1 rescues 
successful chromosome alignment (Fig 6B) and depletion of PICH rescues distorted CENP-C foci in 
BI-2536 treated RPE1 cells the relationship between PLK1 activity and PICH localization seems to 
be opposite in these two experiments. The authors provide little to no discussion on these important 
discrepancies. These data and this segment require much better explanation/discussion to somehow 
resolve this. Now the text is just confusing, raising more questions than actually answering.  
 
The authors conclude PICH plays a major role in the centromere/kinetochore instability upon PLK1 
inhibition based on the depletion experiments rescuing the inhibition. However, they hardly go in to 
the potential mechanism regarding how PICH, which is part of a much larger functional complex 
with potentially multiple other helicases such as BLM, would cause the observed phenotype. While 
I appreciate that the entire mechanism cannot be solved here highlighting some potential 
mechanisms is important such as for example how PLK1 could control PICH recruitment (related to 
the opposite effects the authors see!). The authors do comment that PLK1 does not appear to control 
PICH ATPase activity but it is unclear if this is required for the observed phenotypes to begin with 
seeing as other helicases such as BLM are also recruited downstream of PICH. Do the authors think 
the activity of these helicases plays an active role in unravelling centromeres/kinetochores, in 
conjunction with the pulling forces exerted by the mitotic spindle? Furthermore, the discussion 
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mentions nothing regarding how PLK1 activity results in centromere/kinetochore disruption such as 
potential substrates. I understand that the authors are working on this behind the scenes and have 
ruled out several candidates but it at least deserves mention that this is something required to get a 
full understanding of the observed phenotype. I think these are key points missing in the discussion.  
 
Figure 6B has stars above several bars indicating significance. But of what? What is being 
compared? For example, expression of WT PLK1 results in ****. Is that a significant increase in 
cells which successfully segregate their chromosomes compared to expression of the Flag control? 
And clone B2 expressing PLK1-CENP-B, has twice as many correctly segregating cells ({plus 
minus}60%) compared to control cells expressing Flag (30%), but the this is not significant? The 
way this is presented is unclear and does not allow the reader to draw any conclusions. Moreover, I 
have the impression the statistics are not done correctly. Despite being presented as a percentage the 
data is categorical in nature: a cell has successfully segregated its chromosomes: yes or no. This 
would preclude the use of ANOVA which requires the variable to be continuous, i.e. at the interval 
or ratio level. The authors should use contingency tables/chi square analysis to assess if there is an 
interaction between the different categories.  
 
Minor points  
 
Page 7, paragraph 2: "These findings are concordant with recent findings...."  
 
Figure 6, the assay should be much better explained in the text, not only in the Fig. legend. Are the 
PLK1 chimeras expressed in the RPE1 PLK1as cells? Do the RPE1 PLK1as cells have one or two 
AS alleles? This is also related to Fig EV1a-c. I realize there is a reference noted that describes the 
cell line but the info is crucial to understanding the experiment and what is meant exactly by partial 
inhibition.  
 
Fig 6C the dots are color coded for cells with normal chromosome segregation or the presence of 
lagging chromosomes, blue/purple and red respectively. Yet the Flag control are all a lighter shade 
of red and some other red dots are of a larger size? I couldn't find what that means, if anything.  
 
Taken together, the manuscript, shows a novel phenotype of Plk1 at centromeres. I feel the 
manuscript has significantly improved, through the removal of several, too strong statements and the 
inclusion of the centromere FISH and PICH depletion studies. Still, these data or their explanation 
(see above) would require some extra work to warrant publication in EMBO reports. 
 
 
1st Revision - authors' response 3 August 2019 

As you will see, we have addressed each point as indicated by the very thoughtful referees. With 
these edits/clarifications, we believe the revised manuscript has improved markedly. 
 
I would like to highlight one, we believe minor, suggestion of referee #2 that we did not act on in 
Major Points paragraph 4, second half of the paragraph: “Despite being presented as a percentage 
the data is categorical in nature: a cell has successfully segregated its chromosomes: yes or no. This 
would preclude the use of ANOVA which requires the variable to be continuous, i.e. at the interval 
or ratio level.” We want to clarify that we are measuring a percentage, and the distribution shown by 
the reported errors describe the repeatability of that measurement in biological replicates. By the 
central limit theorem, we expect the errors in the measurements of percentages can be reasonably 
assumed to be normally distributed, especially as none are close to 0% or 100%. Thus, we prefer to 
retain the current analysis of continuous data. Nevertheless, we appreciate the feedback from the 
referee who allowed us to reconsider this issue. 
 
1st Editorial Decision 9 August 2019 

Thank you for submitting your revised manuscript. I have now looked at everything and all looks 
fine. Therefore I am very pleased to accept your manuscript for publication in EMBO Reports. 
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