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1st Editorial Decision 9th Nov 2022

Dear Izabela,

Thank you for the submission of your research manuscript to EMBO reports. It has now been seen by three experts in the field,
whose detailed reports | have already forwarded to you (they are appended again below). | would also like to thank you for your
pre-decision point-by-point response to their comments, and for our discussion yesterday.

The referees acknowledge that your manuscript provides novel and interesting insights into regulation of the key mitotic factor
PLK1 by the ubiquitin-binding protein UBAP2L. However, they also raise several concerns, which should be addressed for
further consideration of your manuscript. In particular, we think that their criticism that the available data support general control
of PLK1 levels by UBAP2L through ubiquitin-mediated degradation rather than through specific removal from kinetochores is
important and should be addressed experimentally and by textual revision of your manuscript if necessary. In addition, we agree
with referee #3 that regulation of other mitotic factors by UBAP2L cannot be conclusively ruled out based on the presented data,
and while an exhaustive investigation of this possibility will not be required, we would ask you to interpret the results and discuss
all possibilities accurately in your revised manuscript. Furthermore, all referees provide a number of additional suggestions for
the improvement of the study and the manuscript, which should be addressed.

Given these constructive comments and your point-by-point response outlining your proposed revision plan, we would like to
invite you to revise your manuscript along the lines you suggested and with the understanding that the referee concerns (as
detailed above and in their reports) must be fully addressed and their suggestions taken on board. Please address all referee
concerns in a complete point-by-point response. Acceptance of the manuscript will depend on a positive outcome of a second
round of review. It is EMBO reports policy to allow a single round of revision only and acceptance or rejection of the manuscript
will therefore depend on the completeness of your responses included in the next, final version of the manuscript. If you have
any questions or comments, we can also discuss the revisions in a video chat, if you like.

We realize that it is difficult to revise to a specific deadline. In the interest of protecting the conceptual advance provided by the
work, we usually recommend a revision within 3 months (February 8th). Please discuss with me the revision progress ahead of
this time if you require more time to complete the revisions.

*kkkk

IMPORTANT NOTE:
We perform an initial quality control of all revised manuscripts before re-review. Your manuscript will FAIL this control and the
handling will be DELAYED if the following APPLIES:

1) A data availability section providing access to data deposited in public databases is missing. If you have not deposited any
data, please add a sentence to the data availability section that explains that.

2) Your manuscript contains statistics and error bars based on n=2. Please use scatter plots in these cases. No statistics should
be calculated if n=2.

When submitting your revised manuscript, please carefully review the instructions that follow below. Failure to include requested
items will delay the evaluation of your revision.

Kkkkk

When submitting your revised manuscript, we will require:

1) a .docx formatted version of the manuscript text (including legends for main figures, EV figures and tables). Please make sure
that the changes are highlighted to be clearly visible.

2) individual production quality figure files as .eps, .if, .jpg (one file per figure).
Please download our Figure Preparation Guidelines (figure preparation pdf) from our Author Guidelines pages
https://www.embopress.org/page/journal/14693178/authorguide for more info on how to prepare your figures.

3) a .docx formatted letter INCLUDING the reviewers' reports and your detailed point-by-point responses to their comments. As
part of the EMBO Press transparent editorial process, the point-by-point response is part of the Review Process File (RPF),
which will be published alongside your paper unless you opt out of this (please see below for further information).

4) a complete author checklist, which you can download from our author guidelines
(<https://www.embopress.org/page/journal/14693178/authorguide>). Please insert information in the checklist that is also
reflected in the manuscript. The completed author checklist will also be part of the RPF.



5) Please note that all corresponding authors are required to supply an ORCID ID for their name upon submission of a revised
manuscript (<https://orcid.org/>). Please find instructions on how to link your ORCID ID to your account in our manuscript
tracking system in our Author guidelines
(<https://www.embopress.org/page/journal/14693178/authorguide#authorshipguidelines>)

6) We replaced Supplementary Information with Expanded View (EV) Figures and Tables that are collapsible/expandable online.
A maximum of 5 EV Figures can be typeset. EV Figures should be cited as 'Figure EV1, Figure EV2" etc... in the text and their
respective legends should be included in the main text after the legends of regular figures.

- For the figures that you do NOT wish to display as Expanded View figures, they should be bundled together with their legends
in a single PDF file called *Appendix*, which should start with a short Table of Content. Appendix figures should be referred to in
the main text as: "Appendix Figure S1, Appendix Figure S2" etc. See detailed instructions regarding expanded view here:
<https://www.embopress.org/page/journal/14693178/authorguide#expandedview>

- Additional Tables/Datasets should be labeled and referred to as Table EV1, Dataset EV1, etc. Legends have to be provided in
a separate tab in case of .xls files. Alternatively, the legend can be supplied as a separate text file (README) and zipped
together with the Table/Dataset file.

7) Please note that a Data Availability section at the end of Materials and Methods is now mandatory. In case you have no data
that requires deposition in a public database, please state so instead of refereeing to the database.

See also < https://www.embopress.org/page/journal/14693178/authorguide#dataavailability>). Please note that the Data
Availability Section is restricted to new primary data that are part of this study.

8) We updated our journal's competing interests policy in January 2022 and request authors to consider both actual and
perceived competing interests. Please review the new policy (<https://www.embopress.org/competing-interests>) and update
your competing interests statement if necessary. Please name this section 'Disclosure and competing interests statement' and
place it after the Acknowledgements section.

9) Figure legends and data quantification:
The following points must be specified in each figure legend:

- the name of the statistical test used to generate error bars and P values,

- the number (n) of independent experiments (please specify technical or biological replicates) underlying each data point,
- the nature of the bars and error bars (s.d., s.e.m.)

- If the data are obtained from n {less than or equal to} 2, use scatter plots showing the individual data points.

Discussion of statistical methodology can be reported in the materials and methods section, but figure legends should contain a
basic description of n, P and the test applied.

See also the guidelines for figure legend preparation:
https://www.embopress.org/page/journal/14693178/authorguide#figureformat

- Please also include scale bars in all microscopy images.

10) At EMBO Press we ask authors to provide source data for the main and EV figures. Our source data coordinator will contact
you to discuss which figure panels we would need source data for and will also provide you with helpful tips on how to upload
and organize the files.

11) Our journal encourages inclusion of *data citations in the reference list* to directly cite datasets that were re-used and
obtained from public databases. Data citations in the article text are distinct from normal bibliographical citations and should
directly link to the database records from which the data can be accessed. In the main text, data citations are formatted as
follows: "Data ref: Smith et al, 2001" or "Data ref: NCBI Sequence Read Archive PRJNA342805, 2017". In the Reference list,
data citations must be labeled with "[DATASET]". A data reference must provide the database name, accession
number/identifiers and a resolvable link to the landing page from which the data can be accessed at the end of the reference.
Further instructions are available at <https://www.embopress.org/page/journal/14693178/authorguide#referencesformat>.

12) Please also note our reference format:
<http://www.embopress.org/page/journal/14693178/authorguide#referencesformat>.

13) We now use CRediT to specify the contributions of each author in the journal submission system. CRediT replaces the
author contribution section, which should be removed from the manuscript. Please use the free text box to provide more detailed
descriptions. See also guide to authors:
<https://www.embopress.org/page/journal/14693178/authorguide#authorshipguidelines>.



14) As part of the EMBO publications' Transparent Editorial Process, EMBO reports publishes online a Review Process File to
accompany accepted manuscripts. This File will be published in conjunction with your paper and will include the referee reports,
your point-by-point response and all pertinent correspondence relating to the manuscript.

You can opt out of this by letting the editorial office know (emboreports@embo.org). If you do opt out, the Review Process File
link will point to the following statement: "No Review Process File is available with this article, as the authors have chosen not to
make the review process public in this case."

We would also welcome the submission of cover suggestions, or motifs to be used by our Graphics Illustrator in designing a
cover.

I look forward to seeing a revised version of your manuscript when it is ready. Please let me know if you have questions or
comments regarding the revision.

You can use this link to submit your revision: https://embor.msubmit.net/cgi-bin/main.plex
Best regards,

loannis

loannis Papaioannou, PhD
Editor
EMBO reports

Referee #1:

This manuscript describes Ubiquitin-Binding Protein 2-Like (UBAP2L) protein as a Polo-like kinase 1 (PLK1) modulator. UBAP2L
regulates PLK1 protein level through mediating degradation, and UBAP2L appears to be important to remove PLK1 from
kinetochores before anaphase. During interphase, loss of UBAP2L causes markedly elevated PLK1 that persists at centromeres
throughout interphase, instead of only during G2 (with UBAP2L present). A number of experiments address mechanisms and
importantly, UBAP2L knockdown has effects on mitotic aberrations that are largely rescued with inhibition of Plk1, demonstrating
a functional role of the excess residual activity in the absence of UBAP2L.

Overall, this is an important addition to literature. The paper builds on an important discovery of a new ubiquitin-binding protein
and its regulation of Plk1. Careful experimental models with both knockout and knockdown experiments are used. Live-cell
imaging corroborates many of the fixed imaging experiments and the different stages of the cell cycle and mitosis are carefully
parsed out. The manuscript is written well. | found the rescue experiment at the end of the paper compelling. There are some
concerns about the manuscript as noted below that could be addressed in revision.

Major:

1. Figure 1 experiments should be expanded and corroborated by siRNA in figure 1 (siRNA is in the final figure with different
penetrance). The KO will have long-term UBAP2L loss, which may have secondary and downstream consequences of prior
mitoses. The text says that there were no abnormal prior mitoses occur because only some, but not nuclei are misshapen-this
claim is not warranted as some nuclei do have irregular shape and because abnormal mitoses need not always lead to
observably misshapen nuclei. Of note, all displayed nuclei in Figure 1A UBAP2L KO cases appear larger than control and one
has a tripolar division. These findings suggest polyploid cells with supernumerary centrosomes. To rectify this, the data should
be corroborated with siRNA, and the cells in the KO case should be assessed for polyploidy and centrosome amplification.

2. The data shown do not support KT localization of UBAP2L. This is addressed in Figures 6-7. Only one close-up image of a
KT is shown for each condition and the displayed localizations are distinct-in 6A UBAP2L is inner centromere (with Bl); in 6B
there are outer KT signals (outside CREST); in 7A there is diffuse signal spanning the entire KT region. The lack of
colocalization is particularly evident in Figure 7C where most KTs clearly lack a UBAP2L signal and the chunky signals are
much larger than the CREST foci in the flag-UBAP2L-FL case; further, in the Flag-UBAP2L-CT case span the entire cell not
even located within the chromosome regions. Quantification of UBAP2L/CREST are insufficient to support colocalization as
these only relate varying levels of UBAP2L in the regions of the chromosomes under distinct conditions but do not compare
levels at versus away from KTs.

3. Timely removal of PLK1 from KT is claimed, but the data better supports regulatory control of PLK1 protein levels through
ubiquitin-mediated degradation than specific removal from KTs. Prior studies with FRAP experiments have shown rapid turnover
at KT with T1/2 of 12 s, so changing the dynamics of removal would have to be remarkable to remove protein [Kishi, Kazuhiro, et
al. "Functional dynamics of Polo-like kinase 1 at the centrosome." Molecular and cellular biology 29.11 (2009): 3134-3150.].
Further evidence of this is seen with the increase in midbody Plk1 with siUBAP2L (Figures 8A and 8E for instance). Thus, data



in the manuscript support Plk1 degradation rather than removal from KT; if removal from the KT is claimed, measurement of
protein dynamics at the KT would be important.

a. Line 351 "licensing the kinetochore removal of PLK1 prior to anaphase.” As noted above, the data do not clearly show
kinetochore removal, much less licensing for a separate removal process. This should be restated.

4. In Figure 2C, G only a small fraction of cells expresses PLK1. In Figures D and H, there are measurable levels of PLK1 in all
cells. Is this because the cells that lack PLK1 expression are excluded and only the PLK1 expressing cells are shown in D/H?

5. Lines 263-5 describe that as early as prometaphase there are increased levels of Plk1 as well as cytoplasmic aggregates with
UBAP2L depletion as shown in Figure 8A. However, 8B quantification does not show this-at 0h and 1h30, all cells express PIk1.
What is the reason for the discrepancy? Should Plk1 level be quantified in a different way to support the claim?

6. Why does PIk1 colP with UBAP2L in Figure 9B but fails to do so in Figure 9C?

Minor:

1. Please clarify the time between siRNA transfection to experiments in the methods and/or legends throughout but especially in
Fig. 9.

2. Some cells may have both misaligned chromosomes or bridges; others may have multipolar divisions without misaligned
chromosomes or bridges. Therefore, in Figure 1, consider quantifying % normal versus abnormal divisions encompassing all
defects-with this quantification, cells that have multiple defects should be counted only once.

3. Figure 1F-G: Why are two timepoints used? This isn't mentioned in the text and the legend doesn't clarify the rationale (or
state that Time490 means, apparently 490 minutes from prometaphase). Micronuclei didn't go up in 1F over time (i.e. after
mitosis), but this is perhaps because there was already a large number of surviving micronucleated cells in the population from
prior abnormal mitoses?

4. Do both UBAP2L KO clones show increased Plk1 protein levels? Figure 2E should include both.

5. Claims about effects of UBAP2L on PIk1 activity are not well supported. Intracellular activity is typically measured in a
biochemical assay via IP-kinase. T210 phosphorylation in Figure 2J is only an approximate surrogate (since additional levels of
activity control are at play; e.g. protein level and PBD binding). The BubR1 levels in Figure 2J helps, but this is only a single blot,
and is not quantified; further the activity would be measured as the intensity of the upper (phosphorylated) versus lower
(unophosphorylated) BUBR1 band, not the total levels. These are inadequate to infer activity.

6. Line 320: as above, pT210 isn't a measure of activity, but just one mechanism by which activity is controlled-at best it could be
called a surrogate of activity.

7. Line 351 "the regulatory effect of UBAP2L towards PLK1 is specific." A survey of AurA, AurB, Cyclin B1, PIk2/3/4 isn't
sufficient to assert this is specific. Only a handful of proteins have been excluded at a specific cell cycle state. This claim should
be moderated here and in the abstract (lines 26-27).

8. Line 433 "UBAP2L directly interacts with PLK1, CUL3, and KLHL22...(Fig 9A)" This shows a colP which doesn't address
directness of the interaction.

9. Figure 6A,D and 7A,C: please include scale bars for insets and, if possible, adjust levels so they are not blown out.

10. Figure 7C: Please change label to UBAP2L to FLAG if the flag antibody is used; if not, clarify genetic background of cells (is
this UBAP2L KO?)

Referee #2:

In Guerber et al. the authors study the role of the protein UBAP2L in mitosis and particularly in PLK1 localization and function.
The authors convincingly show that UBAP2L regulates PLK1 amounts and clearance from kinetochores and propose that the
UBAPL2-dependent PLK1 removal from kinetochores is coupled to degradation of the kinase.

The paper is clear while experiments are well performed and controlled. The results are solid and interesting, albeit missing the
key mechanistic insight regarding PLK1 stabilization. A key point is whether the authors think that UBAP2L acts specifically at
kinetochores or whether it generally controls PLK1 turnover. Following considerations may help clarify some issues and
strengthen the manuscript.

Major

1. The authors show that PLK1 localizes to puncta in UBAP2L KO cells. The authors focus on kinetochores, but it is not clear,
whether the majority of PLK1 puncta are on kinetochores, and what is the percentage of PLK1 puncta that do not colocalize with
kinetochore structures. Indeed, it seems that PLK1 persists also on other spindle structures, like the midzone (as pointed out
also by the authors) but possibly also at the spindle poles (see Fig. 8E, siUBAP2L, 60 min) and as cytoplasmic puncta in
monastrol-treated cells. Since localization of UBAP2L is not specific for kinetochores, UBAP2L may be a general factor that
controls PLK1 turnover rather than specifically removing PLK1 from KTs, as it is mostly suggested by the authors (or both). The
authors could clarify and discuss this possibility. They could also use the PLK1-GFP-expressing line to assess the extent of
PLK1 localization to other structures.

2. The authors use siG3BP to exclude that PLK1 regulation by UBAP2L is linked to stress signaling. An additional control would
be to test PLK1 localization upon proteotoxic stress. How does PLK1 localize in MG132-treated cells? Moreover, is appearance
of cytoplasmic PLK1 aggregates specific for monastrol-treated cells and does it depend on SAC activation (which could be



considered as a type of stress as well)?
3. Along the same lines, is the activity of PLK1 required for its localization in puncta?

4. The amount of GFP-PLK1 in Fig 9¢ input and its amount in the IP fraction is not elevated in the UBAP2L KO cells, but rather
lower. Why? This influences the amount of conjugated Ub and the conclusion of the experiment.

Minor

The designation siNT (non-targeting) may cause confusion with the NT (N-terminus of UBAP2L.

Referee #3:

In their manuscript 'UBAP2L-dependent coupling of PLK1 localization and stability during mitosis', Guerber and co-workers
study the role of UBAP2L in mitosis. In summary, they show that:

- UBAP2L inactivation leads to widespread mitotic defects in multiple cell lines

- Inactivation of UBAP2L leads to higher levels of PIk1.

- The C-terminal domain of UBAP2L regulates Plk1 levels, independently of stress granules

- UBA2L is described to localize at kinetochores.

- PIk1 levels are elevated at multiple sites during mitosis

- PIk1 inhibition in UBAP2L-depleted cells rescues mitotic defects to some extent.

Some remaining questions are: why is Plk1 not degraded by the APC/C-Cdh1 in G1? Does UBAP2L work epistatically with
APC/C? Also, | am not very convinced by the PLK1 assessment. Many of the analysis use a thresholded microscopy analysis
(eg Figure 4B), which emphasizes an effect that is much more complex and less pronounced when analyzed at the single cell
level (eg Figure 4C). It is clear that UBAP2L-depletion gives mitotic defects, but how this is coordinated at kinetochores through
Plk1 modulation remains insufficiently clear.

Comments:

-overall, the manuscript could be improved by textual editing. There are many grammatical errors.

-Abstract: it is claimed in the abstract that 'UBAP2L regulates Plk1 and no other factors'. That is a bold claim that cannot be
made on the presented data. Aurora A and B, and Cyclin B are tested, and there is some rescue, but other targets may exist.
Actually, BubR1 levels are up too (fig 2J). and AurA/B and Cyclin B are up too (not statistically significant but with good effect
size, so just a matter of n). Also, the RGG domain is suggested in the text to regulate other mitotic factors.

-Graphical abstract: it remains unclear what the yellow and pink dots in the right-hand panels represent.

-Figure 1A: the nuclear size appears to be very different from the control cell and the KO cells. Is the scale bar the same? If yes,
it could be that the KO have already undergone a defective round of mitosis, and will suffer from additional, indirect effects

-it remains incompletely clear what the mitotic phenotype is: chromosome alignment due to altered MT-KT interactions?
Cohesin/condensin defects leading to anaphase bridges? Bipolar spindle formation.

-Figure 2A/E: these WBs and the corresponding conclusions would need a cell cycle analysis to confirm that there are not cell
cycle changes.

-Figure 2B/F: are the nuclear PIk1 spots co-localizing with centromeres?

-Figure 2C/D and 2G/H: i do not understand how these plots are connected? Panels C/G appears to represent data from panel
D/H with an artificial threshold. | would remove panel C/G. same goes for suppl. 1C/D/E. here single cell data should be
included.

-Suppl. Figure S3A: the CHX experiment is relevant, but requires quantification over multiple experiments.

- does expression of FL or C-terminal UBAP2L also rescue mitotic defects? These data are missing.

- Figure 4D: a plk1 blot is missing.

Figure 5/6: | am not convinced by the UBAP2L/CREST co-localization. Actually, it appears that UBAP2L localizes outside
kinetochores in untreated cells, and stronger localization next to kinetochores upon Plk1 inactivation (FigéD).

Figure 8: | see much more PIk1 at kinetochores, but also at other structures, including outside the chromosome areas
(centrosomes/stress bodies? and also non-crest structures at chromosome areas). To what extent are these pools of Plk1 also
regulated by UBAP2L? Also, the conclusion is that UBAP2L removes Plk1 from kinetochores. This | support, but also Plk1 levels
at centrosomes remain elevated, and a large fraction of Plk1 does move from kinetochores to the midzone/midbody, where it
accumulate. The conclusion (and mechanism) is broader than the authors claim.

-Figure 5B/C/D: cell cycle synchronization is done using severe chemical perturbations: HU, Cdk1i. It would be better to follow
thym/thym-block-release cells through the cell cycle at multiple time points to investigate Plk1 levels. In the current analysis
many other pathways are perturbed (DDR signaling, Cdk1 effects).

-Figure 9: I find this experiment rather opportunistic. Plk1 inhibition has been described to lead to many defects, including
defects beyond kinetochore effects. what does this concentration of Plk1 do on control cells (this important control is missing)? Is
this amount enough to induce previously described effects in control cells?



-figure 9: how do the authors explain that UBAP2L-depletion in combination with Plk1 inhibtion performs better than control cells
(Fig 9F)?



1st Authors' Response to Reviewers 7th Feb 2023

Point by point response to reviewers
Referee #1

This manuscript describes Ubiquitin-Binding Protein 2-Like (UBAP2L) protein as a Polo-like
kinase 1 (PLK1) modulator. UBAP2L regulates PLK1 protein level through mediating
degradation, and UBAP2L appears to be important to remove PLK1 from kinetochores before
anaphase. During interphase, loss of UBAP2L causes markedly elevated PLK1 that persists at
centromeres throughout interphase, instead of only during G2 (with UBAP2L present). A
number of experiments address mechanisms and importantly, UBAP2L knockdown has effects
on mitotic aberrations that are largely rescued with inhibition of Plk1, demonstrating a functional
role of the excess residual activity in the absence of UBAP2L.

Overall, this is an important addition to literature. The paper builds on an important discovery of
a new ubiquitin-binding protein and its regulation of PIk1. Careful experimental models with
both knockout and knockdown experiments are used. Live-cell imaging corroborates many of the
fixed imaging experiments and the different stages of the cell cycle and mitosis are carefully
parsed out. The manuscript is written well. | found the rescue experiment at the end of the paper
compelling. There are some concerns about the manuscript as noted below that could be
addressed in revision.

We thank the reviewer for the positive evaluation of our manuscript and appreciation of the
importance of the presented findings and the quality of the experimental work. We are also grateful
for helpful suggestions that significantly improved the study.

Major:

1. Figure 1 experiments should be expanded and corroborated by siRNA in figure 1 (SIRNA is in
the final figure with different penetrance). The KO will have long-term UBAP2L loss, which may
have secondary and downstream consequences of prior mitoses. The text says that there were no
abnormal prior mitoses occur because only some, but not nuclei are misshapen-this claim is not
warranted as some nuclei do have irregular shape and because abnormal mitoses need not always
lead to observably misshapen nuclei. Of note, all displayed nuclei in Figure 1A UBAP2L KO cases
appear larger than control and one has a tripolar division. These findings suggest polyploid cells
with supernumerary centrosomes. To rectify this, the data should be corroborated with sSiRNA, and
the cells in the KO case should be assessed for polyploidy and centrosome amplification.

We agree with the reviewer that on the basis of our previously shown experiments, we cannot
formally exclude that the phenotypes observed upon UBAP2L loss are the secondary
consequences of defects in a previous mitosis. We also apologize for the confusion regarding the
nuclear size in UBAP2L KO cells, as the scale bar used in the old Figure 1A was incorrect and the
example showing tripolar division was not representative. In our new Figure 1A, we corrected the
scale bars and removed the example of tripolar division. In addition, we repeated the live video
experiment presented in Figure 1A using UBAP2L siRNA treatment to compare the severity of



mitotic phenotypes with those observed in UBAP2L KO cells. These new results are presented in
Figures 1H-M and are described in the text (lines 120-122). Furthermore, we performed additional
experiments to characterize in UBAP2L-depleted cells a) the number of centrosomes, b) the
polarity of the mitotic spindle, and c) the nuclear size (also as per Reviewer 3 comments). Our new
results have now excluded the concerns about centrosome amplification upon UBAP2L depletion
and are presented in Figures 1G, 1N and 2A-H and in the text (lines 127-146).

2. The data shown do not support KT localization of UBAP2L. This is addressed in Figures 6-7.
Only one close-up image of a KT is shown for each condition and the displayed localizations are
distinct-in 6A UBAP2L is inner centromere (with Bl); in 6B there are outer KT signals (outside
CREST); in 7A there is diffuse signal spanning the entire KT region. The lack of colocalization is
particularly evident in Figure 7C where most KTs clearly lack a UBAP2L signal and the chunky
signals are much larger than the CREST foci in the flag-UBAP2L-FL case; further, in the Flag-
UBAP2L-CT case span the entire cell not even located within the chromosome regions.
Quantification of UBAP2L/CREST are insufficient to support colocalization as these only relate
varying levels of UBAP2L in the regions of the chromosomes under distinct conditions but do not
compare levels at versus away from KTs.

We agree with this criticism. Analysis of the kinetochore localization of UBAP2L is challenging
because this protein is mainly found in the cytoplasm and tends to form aggregate-like structures.
To overcome this issue and accurately characterize the subcellular localization pattern of UBAP2L
during mitotic progression, we applied immunofluorescence protocols designed to extract
cytoplasmic protein pools. We qualitatively assessed the localization of UBAP2L within different
mitotic structures using markers for: the inner centromere (INCENP), outer kinetochore (BubR1),
spindle microtubules (a-tubulin), centrosomes (y-tubulin) and midbody (PRC1). Based on our new
experiments, we conclude that the fraction of UBAP2L localized on chromosomes/kinetochores
occurs rather randomly, because large UBAP2L foci overlap with few chromosome/kinetochore
subregions. On the other hand, our new protocol demonstrated that UBAP2L tends to be enriched
at the mitotic spindle and centrosomes throughout mitosis and at midbody during cytokinesis. In
view of these new results, we therefore decided to remove the old Figures 6 and 7 from the
manuscript and to refrain from any claims about the kinetochore localization of UBAP2L
throughout the text. The new results are presented in Figure EV2A-E and described in the text
(lines 147-161). Accordingly, and as explained below, we focused our manuscript on the more
general role of UBAPZ2L in the regulation of stability of PLK1 at different subcellular locations.

3. Timely removal of PLK1 from KT is claimed, but the data better supports regulatory control of
PLK1 protein levels through ubiquitin-mediated degradation than specific removal from KTs.
Prior studies with FRAP experiments have shown rapid turnover at KT with T1/2 of 12 s, so
changing the dynamics of removal would have to be remarkable to remove protein [Kishi,
Kazuhiro, et al. "Functional dynamics of Polo-like kinase 1 at the centrosome." Molecular and
cellular biology 29.11 (2009): 3134-3150.]. Further evidence of this is seen with the increase in
midbody PIk1 with siUBAP2L (Figures 8A and 8E for instance). Thus, data in the manuscript



support Plk1l degradation rather than removal from KT; if removal from the KT is claimed,
measurement of protein dynamics at the KT would be important.

We agree with the reviewer that the model of UBAP2L-dependent PLK1 kinetochore removal was
not fully supported by the data presented, an opinion shared by all 3 reviewers. Therefore, we
quantitatively assessed the localization of PLK1 upon UBAP2L depletion within different mitotic
structures using markers for: the inner centromere (INCENP), outer kinetochore (BubR1), spindle
microtubules (a-tubulin), centrosomes (pericentrin) and midbody (PRC1). Our new data indicate
that all PLK1 pools are significantly increased in the absence of UBAP2L, suggesting that
UBAP2L does not act specifically at kinetochores but rather controls ubiquitin-mediated PLK1
turnover in a global manner throughout mitosis. We have tuned down the claims about the
regulation of the kinetochore removal of PLK1 by UBAPZ2L throughout the manuscript and
focused our conclusions more on the regulation of PLK1 stability. The new results are presented
in Figures 8A-G and EV5F-G and described in the text (lines 302-315).

a. Line 351 "licensing the kinetochore removal of PLK1 prior to anaphase.” As noted above, the
data do not clearly show kinetochore removal, much less licensing for a separate removal process.
This should be restated.

This statement has been rephrased as suggested by reviewer.

4. In Figure 2C, G only a small fraction of cells expresses PLK1. In Figures D and H, there are
measurable levels of PLKL1 in all cells. Is this because the cells that lack PLK1 expression are
excluded and only the PLK1 expressing cells are shown in D/H?

Old Figures 2C, G, (now 3C, 3G) show the analysis of the levels of PLK1 of cells in interphase
which is low as expected. The PLK1 nuclear intensity shown in old Figures 2D, H (now 3D, 3H)
was quantified only in the cells expressing PLK1 as predicted by reviewer. We provide a detailed
description of these analyses in the revised Figure legends (lines 944-961).

5. Lines 263-5 describe that as early as prometaphase there are increased levels of PIk1 as well as
cytoplasmic aggregates with UBAP2L depletion as shown in Figure 8A. However, 8B
quantification does not show this-at Oh and 1h30, all cells express PIk1. What is the reason for the
discrepancy? Should PIk1 level be quantified in a different way to support the claim?

We apologize for the confusion. In the revised Figure 7B we quantified PLK1 intensity rather than
the percentage of cells expressing PLK1.

6. Why does PIk1 colP with UBAP2L in Figure 9B but fails to do so in Figure 9C?

The IP in Figure 9C has been done under denaturing conditions, allowing for the detection of
covalently attached PTMs but not protein-protein interaction. UBAP2L blot is presented here as
an internal control in WT versus UBAP2L KO conditions.



Minor:

1. Please clarify the time between siRNA transfection to experiments in the methods and/or
legends throughout but especially in Fig. 9.

We provide more details on the experimental design in the revised methods/legends as requested
by reviewer.

2. Some cells may have both misaligned chromosomes or bridges; others may have multipolar
divisions without misaligned chromosomes or bridges. Therefore, in Figure 1, consider
quantifying % normal versus abnormal divisions encompassing all defects-with this quantification,
cells that have multiple defects should be counted only once.

As suggested by the reviewer, we simplified the graphs which now show quantification of all
mitotic defects including both misaligned chromosomes and DNA bridges. These graphs are
presented in Figures 1D and 1K corresponding to the results in UBAP2L KO cells and in cells
treated with specific UBAP2L siRNA, respectively.

3. Figure 1F-G: Why are two timepoints used? This isn't mentioned in the text and the legend
doesn't clarify the rationale (or state that Time490 means, apparently 490 minutes from
prometaphase). Micronuclei didn't go up in 1F over time (i.e. after mitosis), but this is perhaps
because there was already a large number of surviving micronucleated cells in the population from
prior abnormal mitoses?

We apologize for not including sufficient information. “Time490” indicates 490 min from the
moment the filming was started (0 = before mitosis, 490 = end of live-video when most of the cells
divided). To avoid confusion, we have replaced the graphs showing only the results obtained after
mitosis in Figures 1E and 1F. Similar quantifications have been added for the complementary
experiment in cells treated against UBAP2L siRNA and are presented in Figures 1L and 1M.
Detailed description is provided in the revised Figure legends (lines 898-902 and 913-916).
Moreover, as described in our response to reviewer’s major comment 1, we have now excluded
that the phenotypes observed upon UBAP2L loss are the result of prior abnormal mitoses.

4. Do both UBAP2L KO clones show increased Plk1 protein levels? Figure 2E should include
both.

Both UBAP2L KO clones show increased PLK1 protein levels. Representative WB of two
UBAP2L KO clones is presented in Figure 3E.

5. Claims about effects of UBAP2L on PIk1 activity are not well supported. Intracellular activity
is typically measured in a biochemical assay via IP-kinase. T210 phosphorylation in Figure 2J is
only an approximate surrogate (since additional levels of activity control are at play; e.g. protein
level and PBD binding). The BubR1 levels in Figure 2J helps, but this is only a single blot, and is
not quantified; further the activity would be measured as the intensity of the upper



(phosphorylated) versus lower (unphosphorylated) BUBR1 band, not the total levels. These are
inadequate to infer activity.

We thank the reviewer for this suggestion. We performed the quantification of the upper versus
the lower BubR1 band from three individual experiments as suggested. This result is shown in
Figure 3K and supports our observations on the effect of UBAP2L on PIk1 activity.

6. Line 320: as above, pT210 isn't a measure of activity, but just one mechanism by which activity
is controlled-at best it could be called a surrogate of activity.

We modified the text accordingly (lines 188-190 and 345-346).

7. Line 351 "the regulatory effect of UBAP2L towards PLK1 is specific." A survey of AurA, AurB,
Cyclin B1, PIk2/3/4 isn't sufficient to assert this is specific. Only a handful of proteins have been
excluded at a specific cell cycle state. This claim should be moderated here and in the abstract
(lines 26-27).

We tuned down the claims on the specific effects of UBAP2L on PLKL.

8. Line 433 "UBAP2L directly interacts with PLK1, CUL3, and KLHL22...(Fig 9A)" This shows
a colP which doesn't address directness of the interaction.

We modified the text accordingly (lines 456-458).

9. Figure 6A, D and 7A, C: please include scale bars for insets and, if possible, adjust levels so
they are not blown out.

Please refer to our response to major comment 2.

10. Figure 7C: Please change label to UBAP2L to FLAG if the flag antibody is used; if not, clarify
genetic background of cells (is this UBAP2L KO?)

Please refer to our response to major comment 2.

Referee #2

In Guerber et al. the authors study the role of the protein UBAP2L in mitosis and particularly in
PLKZ1 localization and function. The authors convincingly show that UBAP2L regulates PLK1
amounts and clearance from kinetochores and propose that the UBAPL2-dependent PLK1 removal
from kinetochores is coupled to degradation of the kinase.

The paper is clear while experiments are well performed and controlled. The results are solid and
interesting, albeit missing the key mechanistic insight regarding PLK1 stabilization. A key point
is whether the authors think that UBAP2L acts specifically at kinetochores or whether it generally
controls PLK1 turnover. Following considerations may help clarify some issues and strengthen
the manuscript.



We thank the reviewer for the positive evaluation of our manuscript and appreciation of the
importance of the presented findings and the quality of the experimental work. We are also grateful
for helpful suggestions that improved the study. We agree with the key point raised and shared by
all 3 reviewers, and we have now tuned down the claims about the regulation of the kinetochore
removal of PLK1 by UBAP2L throughout the manuscript focusing more our conclusions on the
global PLK1 turnover model.

Major

1. The authors show that PLK1 localizes to puncta in UBAP2L KO cells. The authors focus on
kinetochores, but it is not clear, whether the majority of PLK1 puncta are on kinetochores, and
what is the percentage of PLK1 puncta that do not colocalize with kinetochore structures. Indeed,
it seems that PLK1 persists also on other spindle structures, like the midzone (as pointed out also
by the authors) but possibly also at the spindle poles (see Fig. 8E, siUBAP2L, 60 min) and as
cytoplasmic puncta in monastrol-treated cells. Since localization of UBAP2L is not specific for
kinetochores, UBAP2L may be a general factor that controls PLK1 turnover rather than
specifically removing PLK1 from KTs, as it is mostly suggested by the authors (or both). The
authors could clarify and discuss this possibility. They could also use the PLK1-GFP-expressing
line to assess the extent of PLK1 localization to other structures.

We fully agree with this criticism that is shared by all 3 reviewers. Please refer to our detailed
response to comment 3 of reviewer 1 and to the new Figures 8A-G and EV5F-G.

2. The authors use siG3BP to exclude that PLK1 regulation by UBAP2L is linked to stress
signaling. An additional control would be to test PLK1 localization upon proteotoxic stress. How
does PLK1 localize in MG132-treated cells? Moreover, is appearance of cytoplasmic PLK1
aggregates specific for monastrol-treated cells and does it depend on SAC activation (which could
be considered as a type of stress as well)?

We thank the reviewer for these suggestions. To further investigate if UBAP2L-mediated PLK1
regulation during G1/S phase is linked to stress conditions, we have tested PLK1 localization in
MG132-treated cells, as suggested by the reviewer. MG132 treatment alone leads to increased
PLK1 levels in G1/S phase, although to a lesser extent than UBAP2L depletion. However, the
effect of UBAP2L on PLK1 expression is not additive upon proteotoxic stress. These new results
are presented in Figures 6C and 6D and described in the text (lines 269-276). Moreover, the
appearance of cytoplasmic PLK1 aggregates during mitosis does not seem to be UBAP2L-
dependent, neither is specific to monastrol treatment and/or stress induction. As shown in Figure
EV5G, cytoplasmic PLK1 aggregates can be observed even under non-stress conditions in cells
synchronized with double thymidine block and release (DTBR) treatment and their appearance is
not UBAP2L-dependent. To avoid confusion and to simplify our conclusions, we edited the
revised text and figures to not specifically focus on cytoplasmic PLK1 aggregates.



3. Along the same lines, is the activity of PLK1 required for its localization in puncta?

As stated in our response to the comment above, the appearance of cytoplasmic PLK1 aggregates
(puncta) during mitosis is not UBAP2L-dependent and we apologize for the confusion arising from
the description of our previous results. However, to address if PLK1 activity is required for its
accumulation in puncta-like structures, we overexpressed GFP-PLK1 WT and the catalytically
inactive mutant GFP-PLK1 K82R in HeLa WT and in UBAP2L KO cells synchronized in
prometaphase-like stage by paclitaxel treatment. According to our results, the ability of PLK1 to
form cytoplasmic aggregates is independent of both its own catalytic activity and of UBAP2L
expression. Following the same rational as described in the previous point, we provide these results
in our response letter and do not include them in the revised manuscript.

GFP-PLK1 WT

GFP-PLK1 K82R

Number of PLK1 cytoplasmic puncta per cell
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Figure: PLK1 catalytic activity is not required for its localization in cytoplasmic puncta.
(Left panel) Representative immunofluorescence (IF) pictures of HeLa WT or UBAP2L KO cells
transfected with GFP-PLK1 WT or GFP-PLK1 catalytically inactive mutant K82R for 48h and
synchronized in mitosis using 1uM Paclitaxel (taxol) for 16h. Scale bar, 5um.

(Right panel) Quantification of the number of PLK1 cytoplasmic foci per cell. At least 50 cells
were quantified per condition for each experiment. The graph represents the mean of three
biological replicates + SD (one-way ANOVA with Sidak's correction ns=non-significant).

4. The amount of GFP-PLK1 in Fig 9c input and its amount in the IP fraction is not elevated in the
UBAP2L KO cells, but rather lower. Why? This influences the amount of conjugated Ub and the
conclusion of the experiment.

We agree with the reviewer that the input levels of GFP-PLKZ1 are not elevated in UBAP2L KO
cells, which is likely resulting from overexpression of the GFP-PLK1 form. This may perturb the
typical regulation of PLK1 turnover by UBAP2L, which can be clearly observed on the
endogenous PLK1 pools and on the endogenously tagged version of PLK1. We disagree that
moderately lowered levels of GFP-PLK1 could explain the differences in Ub-conjugated forms of
PLK1 in UBAP2L KO cells.



Minor
The designation siNT (non-targeting) may cause confusion with the NT (N-terminus of UBAP2L).

Thank you for this suggestion. We modified the text and designated “non-targeting” siRNAs as
“control” siRNA (siCTL) in the entire revised manuscript.

Referee #3

In their manuscript 'UBAP2L-dependent coupling of PLK1 localization and stability during
mitosis', Guerber and co-workers study the role of UBAP2L in mitosis. In summary, they show
that:

- UBAP2L inactivation leads to widespread mitotic defects in multiple cell lines

- Inactivation of UBAP2L leads to higher levels of Plk1.

- The C-terminal domain of UBAP2L regulates PIKk1 levels, independently of stress granules
- UBAZ2L is described to localize at kinetochores.

- PIK1 levels are elevated at multiple sites during mitosis

- PIK1 inhibition in UBAP2L-depleted cells rescues mitotic defects to some extent.

We thank the reviewer for helpful suggestions on the manuscript, which largely overlap with the
comments of reviewers 1 and 2. We also appreciate that reviewer 3 recognized the importance of
our findings on UBAP2L-dependent regulation of PLK1 during mitosis as stated above.

Some remaining questions are: why is PIk1 not degraded by the APC/C-Cdhl in G1? Does
UBAP2L work epistatically with APC/C?

We agree with the reviewer that this is an important remaining question. One possibility would be
that the interaction of PLK1 with the APC/C co-activators CDH1 and CDC20 is affected in
UBAP2L-deficient cells or that UBAP2L itself might interact with the APC/C complex during
mitosis. Moreover, we cannot formally exclude that unknown E3-ubiquitin ligases, other than
APC/C, contribute to the UBAP2L-dependent regulation of PLK1 turnover. ldentification and
characterization of such mechanisms constitutes an important future perspective of our study,
which will require substantial amount of work and therefore falls beyond the scope of the current
manuscript. Nevertheless, we carefully discuss this point in the revised version of the manuscript
(lines 465-476).

Also, | am not very convinced by the PLK1 assessment. Many of the analysis use a thresholded
microscopy analysis (eg Figure 4B), which emphasizes an effect that is much more complex and
less pronounced when analyzed at the single cell level (eg Figure 4C). It is clear that UBAP2L-



depletion gives mitotic defects, but how this is coordinated at kinetochores through PIk1
modulation remains insufficiently clear.

As stated in the response to comments of reviewers 1 and 2, we rephrased and tuned down the
claims about the regulation of the kinetochore removal of PLK1 by UBAP2L throughout the
manuscript and focus our conclusions more on the global PLK1 turnover model. Our new detailed
analysis on how UBAP2L regulates the stability and localization of PLK1 throughout mitosis
presented in Figures 8A-G and EV5F-G, clearly shows a pronounced effect on PLK1 at different
subcellular locations upon UBAP2L depletion.

Comments:
-overall, the manuscript could be improved by textual editing. There are many grammatical errors.

This opinion is not shared by reviewers 1 and 2. Nevertheless, we have carefully screened for and
corrected any possible remaining typing and grammatical errors in the revised version of the
manuscript.

-Abstract: it is claimed in the abstract that 'UBAP2L regulates Plk1 and no other factors'. That is a
bold claim that cannot be made on the presented data. Aurora A and B, and Cyclin B are tested,
and there is some rescue, but other targets may exist. Actually, BubR1 levels are up too (fig 2J).
and AurA/B and Cyclin B are up too (not statistically significant but with good effect size, so just
a matter of n). Also, the RGG domain is suggested in the text to regulate other mitotic factors.

We have carefully analyzed the levels of Aurora A/B and Cyclin B and no statistically significant
differences could be observed in our hands. Moreover, as suggested by reviewer 1 in his/her minor
comment 5, we quantified the upper (phosphorylated) versus the lower BubR1 (unphosphorylated)
band. The results presented in Figure 3K clearly indicate that the total BubR1 levels are not
affected by UBAP2L depletion. Nevertheless, we agree with the reviewer that we cannot exclude
an effect of UBAP2L on additional mitotic factors that we have not tested in the current study. We
therefore tuned down our statements about specific effects of UBAP2L on PLK1 and modified the
abstract and the text accordingly.

-Graphical abstract: it remains unclear what the yellow and pink dots in the right-hand panels
represent.

The graphical abstract has been designated more precisely and adjusted to emphasize the
UBAP2L-mediated PLK1 global turnover (and not the kinetochore removal) model as discussed
above.

-Figure 1A: the nuclear size appears to be very different from the control cell and the KO cells. Is
the scale bar the same? If yes, it could be that the KO have already undergone a defective round
of mitosis, and will suffer from additional, indirect effects



Please refer to our detailed response to major comment 1 of reviewer 1. We apologize for the
nuclear size confusion, since the scale bar between WT and UBAP2L KO cells in Figure 1A was
in fact different. The correct scale bars have now been added to Figure 1A. We also quantified the
nuclear size of WT versus UBAP2L KO cells (Figure 1G) and of control (siCTL) versus UBAP2L
siRNA-treated cells (Figure 1N), confirming that there is no statistically significant difference.

-it remains incompletely clear what the mitotic phenotype is: chromosome alignment due to altered
MT-KT interactions? Cohesin/condensin defects leading to anaphase bridges? Bipolar spindle
formation.

Maeda et al., demonstrated that UBAP2L depletion leads to defective KT-MT attachments such
as increase in side-on attachments, decrease in end-on attachments and decreased K-fiber
formation. We discuss these points throughout the manuscript. The possible effects on
cohesin/condensin loading in UBAP2L-deficient cells could represent logical consequences of
PLK1 turnover defects (Sumara et al, 2002, 2004). UBAP2L depletion does not affect the
formation of a bipolar mitotic spindle as shown in Figures 2G, 2H.

-Figure 2A/E: these WBs and the corresponding conclusions would need a cell cycle analysis to
confirm that there are not cell cycle changes.

We provide the blots for the missing cell cycle marker (cyclin E) as requested by the reviewer in
the revised Figures 3A, 3E.

-Figure 2B/F: are the nuclear PIKk1 spots co-localizing with centromeres?

We included representative images demonstrating that indeed PLK1 dots may co-localize with
centromeres (CREST staining) in the nucleus. These results are presented in the revised Figures
3B, 3F and described in the text (lines 178-180).

-Figure 2C/D and 2G/H: i do not understand how these plots are connected? Panels C/G appears
to represent data from panel D/H with an artificial threshold. I would remove panel C/G. same
goes for suppl. 1C/D/E. here single cell data should be included.

Please refer to our response to major comment 4 of reviewer 1. Single cell data analysis for the
results presented in the revised Figure EV3C-E would be rather confusing to the reader, because
we did not detect a significant number of cells in interphase stage expressing AurA, AurB and
CyclinB1, which would allow us to efficiently quantify the nuclear intensity of these proteins.
Nevertheless, we present here as an example the single data analysis for AURA and AURB as
requested by the reviewer.
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Figure: UBAP2L does not affect Aurora A and B nuclear intensity during interphase.
Quantification of AURA and AURB nuclear intensity (A.U.) in HeLa WT or UBAP2L KO cells
synchronized in G1/S using Double Thymidine Block (DTB). At least 600 cells were quantified
per condition for each replicate. Each dot of the graphs represents AURA or AURB nuclear
intensity in a single nucleus where the signal was detectable. Interphasic cells which do not express
AURA or AURB were excluded from the quantification. The measurements of three biological
replicates are combined, red bars represent the mean (Mann-Whitney test, ns=non-significant).

-Suppl. Figure S3A: the CHX experiment is relevant, but requires quantification over multiple
experiments.

All conclusions presented in our manuscript are derived from carefully repeated biological
replicates. We feel that western blotting is not a precise quantitative method. Nevertheless, we
present here the quantified PLK1 levels upon CHX treatment of the revised Figure 4A, as requested
by the reviewer.
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Figure: UBAP2L depletion promotes PLK1 protein stability.

(Upper panel) WB analysis of WT or UBAP2L KO Hela lysates of G1/S synchronized (DTB)
cells treated with 100ug/mL cycloheximide (CHX) for the indicated times. Proteins MW is
indicated in kDa. WB is representative of three independent replicates.

(Lower panel) Quantification of the relative protein levels of PLK1. Graphs represent the average
ratio of PLK1/GAPDH (A.U.) from three biological replicates + SD (one-way ANOVA with
Dunnett's correction *P<0,05, **P<0,01, ns=non-significant).

- does expression of FL or C-terminal UBAP2L also rescue mitotic defects? These data are
missing.

We fully agree with the reviewer that these data were missing. We repeated rescue experiments in
UBAP2L KO cells with the FL, N-terminal and C-terminal part of UBAP2L and quantified the
mitotic defects. Re-expression of UBAP2L FL or the UBAP2L C-terminal fragment, but not the
UBAP2L N-terminal protein part, partially rescued the mitotic defects in UBAP2L depleted cells,
consistently with or data on cell proliferation (Figure 5E, 5F). Our new results are presented in
Figures 5C-D and EVAC and described in the text (lines 235-240). In view of the partial rescue of
mitotic defects by UBAP2L and UBAP2L-CT, we additionally discussed the possibility that
regulation of mitosis by UBAP2L may not be restricted to the control of PLK1 stability (lines 410-
416)

- Figure 4D: a plk1 blot is missing.
We added the missing PLKZ1 blot as requested in the revised Figure EV4D.

Figure 5/6: I am not convinced by the UBAP2L/CREST co-localization. Actually, it appears that
UBAP2L localizes outside kinetochores in untreated cells, and stronger localization next to
kinetochores upon PIk1 inactivation (Fig6D).

We fully agree with this criticism. Please refer to our detailed response to major comment 2 of
reviewer 1 and to the revised Figure EV2A-E.

Figure 8: | see much more PIk1 at kinetochores, but also at other structures, including outside the
chromosome areas (centrosomes/stress bodies? and also non-crest structures at chromosome
areas). To what extent are these pools of PIk1 also regulated by UBAP2L? Also, the conclusion is
that UBAP2L removes Plk1 from kinetochores. This I support, but also Plk1 levels at centrosomes
remain elevated, and a large fraction of PIkl1 does move from Kkinetochores to the
midzone/midbody, where it accumulate. The conclusion (and mechanism) is broader than the
authors claim.

We fully agree with the reviewer on his/her point raised regarding the broader regulation of PLK1
by UBAP2L, a criticism shared by all 3 reviewers. Please refer to our detailed response to major
comment 3 of reviewer 1 and to the revised Figures 8A-G and EV5F-G.
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-Figure 5B/C/D: cell cycle synchronization is done using severe chemical perturbations: HU,
Cdkli. It would be better to follow thym/thym-block-release cells through the cell cycle at multiple
time points to investigate Plk1 levels. In the current analysis many other pathways are perturbed
(DDR signaling, Cdk1 effects).

We agree with the reviewer that treatment with strong cell cycle inhibitors may perturb other
pathways. However, as shown in Figures 1A-C and 1H-J in experiments performed using double
thymidine protocol, UBAP2L KO cells and/or cells treated with siRNA against UBAP2L are
characterized by delays in mitotic progression. Therefore, it would not be possible to compare
reliably PLKZ1 levels throughout the cell cycle using this method, as cells would not be at the same
cell cycle stage.

-Figure 9: 1 find this experiment rather opportunistic. Plk1 inhibition has been described to lead to
many defects, including defects beyond kinetochore effects. what does this concentration of PIk1
do on control cells (this important control is missing)? Is this amount enough to induce previously
described effects in control cells?

This criticism is not shared by reviewers 1 and 2 who appreciated that moderate inhibition of PLK1
by B12536 restored proper chromosome segregation in UBAP2L deficient cells. We present here
our results demonstrating that even at this low concentration of the PLK1 inhibitor (10 nM as
compared to typical 100 nM widely used in the literature), control cells remain arrested in
prometaphase and no effects on fidelity of chromosome segregation can be assessed. We describe
in more details the experimental design and the underlying concept in the revised figure legend
(lines 1083-1085).

Monastrol
release

siCTL
10nM BI2536

Figure: Effect of BI2536 on control HeLa cells in prometaphase.

DAPI staining of HelLa cells transfected with siCTL for 48h, synchronized in prometaphase with
1mM monastrol for 16h, treated with 10nM BI12536 for 45min and released from monastrol at the
indicated time point. Cells remained blocked in prometaphase and died from prolonged arrest.

-figure 9: how do the authors explain that UBAP2L-depletion in combination with Plk1 inhibtion
performs better than control cells (Fig 9F)?

This is only true for Figure 9F but not for Figures 9G and 9H. We believe that it will be very
difficult to predict how a fine balance of localized PLK1 activity is changed in the course of these
rescue experiments and therefore we would prefer to refrain from any speculation on this point.
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1st Revision - Editorial Decision 8th Mar 2023

Dear lzabela, dear Eva,

Thank you for the submission of your revised manuscript to EMBO reports and for your patience during peer review. We have
now received the full set of reports from the three referees that were asked to re-evaluate your study. Please find their
comments included below.

As you will see, all referees find the revised version significantly improved with all major criticisms successfully addressed, and
referees #2 and #3 now recommend publication. Referee #1 is also positive but still has a number of minor concerns, which
should be addressed before we can proceed to accept your manuscript. Please address all comments in a complete point-by-
point response, and make sure that all changes are highlighted to be clearly visible in the revised manuscript file.

From the editorial side, there are also a few things that we need from you:
- Please provide up to 5 keywords in your revised manuscript.

- Please note that a data availability statement is mandatory. If your study does not include any datasets requiring deposition in
public databases, please add the statement "This study includes no data deposited in external repositories." under the heading
"Data availability" at the end of Materials and Methods.

- Please update your competing interests statement: the heading should be "Disclosure and competing interests statement" and
the statement "The authors declare that they have no conflict of interest.", since you have no competing interests to declare.

- The author contributions statement should be removed from the manuscript file. Instead, we now use CRediT to specify the
contributions of each author in the journal submission system. Please use the free text box to provide more detailed
descriptions. See also guide to authors:
<https://www.embopress.org/page/journal/14693178/authorguide#authorshipguidelines>.

- We noticed that some sections of the author checklist have not been completed. Please provide an updated checklist with all
sections completed.

- Please enter all relevant funding information in the online submission system when you submit your revised manuscript. The
funding information in the system should match exactly the information provided in the Acknowledgments paragraph of the
manuscript.

- Figure panels should be called out alphabetically. In the current version of your manuscript, Fig. 1G is called out after Fig. 1M.
Please call them out in alphabetical order or revise your figure respectively if necessary.

- Please also note that there is a callout to Fig. EV2F, which does not exist.

- Your Figure legends have been inspected by our data editors for completeness and accuracy. Please see the required
changes in the attached Word file and address all comments in your revised manuscript (with tracked changes).

- Each movie should be uploaded together with its legend in a single ZIP folder.
- Please make sure that all text in your synopsis image is easily readable.

- We noticed that more source data are provided than are ticked on the relevant checklist. Please update your source data
checklist as necessary.

- Please also note that the manuscript sections are not in the correct order. Please follow the order: Title page, Abstract,
Keywords, Introduction, Results, Discussion, Materials and Methods, Data availability, Acknowledgements, Disclosure and
competing interests statement, References, Figure legends, Expanded View Figure legends.

- The movie legends should be removed from the manuscript file.

- During a standard image analysis we detected potential aberrations in the figure set, and we would like to clarify these issues
before accepting your paper for publication. We kindly invite you to check the composition of Figure EV3 B - AurB - yourself, and
to send us the related source data. If you make changes to the figure, please include a point-by-point response describing what
you have changed. Image source data should be provided as one file per figure that contains the original, uncropped and
unprocessed scans of all or key gels/microscopy images used in the figure. The file(s) should be labeled with the appropriate
figure/panel number, and should display molecular weight markers; further annotation may be useful but is not essential. Source
data files will be published online with the article as supplementary "Source Data.".



- Please note that EMBO press papers are accompanied online by

A) a short (1-2 sentences) summary of the findings and their significance, and

B) 2-4 short bullet points highlighting the key results.

Please send us this information along with your revised manuscript (in a separate Word file).

Please also note that as part of the EMBO publications' Transparent Editorial Process, EMBO reports publishes online a Review
Process File to accompany accepted manuscripts. This File will be published in conjunction with your paper and will include the
referee reports, your point-by-point response and all pertinent correspondence relating to the manuscript.

You can opt out of this by letting the editorial office know (emboreports@embo.org). If you do opt out, the Review Process File
link will point to the following statement: "No Review Process File is available with this article, as the authors have chosen not to
make the review process public in this case.”

We would also welcome the submission of cover suggestions or motifs to be used by our Graphics lllustrator in designing a
cover.

We look forward to seeing a final version of your manuscript as soon as possible.
Best regards,

loannis

loannis Papaioannou, PhD
Editor
EMBO reports

Referee #1:

Authors focused more on the general effect of UBAP2L on PLK1 localization and stability this time.

UBAP2L downregulation leads to mitotic progression, as well as increased PLK1 level and activity. PLK1 degradation is
attenuated in UBAP2L downregulated cells. UBAP2L downregulation caused PLK1 localization at centrosome, kinetochore and
spindle, and this phenotype can be rescued by UBAP2L full length or C-terminus expression. UBAP2L interacts with CUL3 and
mediates the interaction of PLK1 and CUL3. PLK1 inhibition can rescue the mitotic phenotypes caused by UBAP2L KD.

Minor Concerns:

1. Authors use nuclear size to assess ploidy status (Fig 1G). Is it possible to use flow sorting/centromere FISH to determine it?
2. Authors should make a note that PLK1 ectopically localized to centrosomes in UBAP2L downregulated cells in G1/S. (Fig 3B
and 3F)

3. In Figure 3B-D, 3E-H, the text claimed that PLK1 was enriched at peri-centromere localization during interphase. Enlarged
images for colocalization with CREST might be necessary.

4. CREST staining in Fig 3F seems not specific to centromeres.

5. The colony formation image in Fig 5E is not as representative compared to Fig 5F&G.

6. Fig 5F&G use different ways for comparison (compare with WT+Flag or UBAP2L KO+Flag).

7. In Figure 7 authors examine PLK1 dynamics after monastrol release. It is important to note if UBAP2L downregulated cells
have any delay in mitotic progression.

8. Overall the control cells have relatively high mitotic error rate (20-40% in Fig 1D&E&K&L and in Fig 9F).

Referee #2:

In the revised version, the authors have adequately addressed the major criticisms and the main message of the paper is clear
and interesting. For points that are less clear, the authors now refrain from over interpretations. Therefore, | think that the paper
is suitable for publication in EMBO reports.



Referee #3:

The authors have addressed my comments appropriately, with a much better nuanced description of the data in the manuscript,
and including experimental data to resolve questions. | support publication of the manuscript.



2nd Authors' Response to Reviewers 21st Mar 2023

Point by point response to reviewers

Referee #1:

Authors focused more on the general effect of UBAP2L on PLK1 localization and stability this
time.

UBAP2L downregulation leads to mitotic progression, as well as increased PLK1 level and
activity. PLK1 degradation is attenuated in UBAP2L downregulated cells. UBAP2L
downregulation caused PLK1 localization at centrosome, kinetochore and spindle, and this
phenotype can be rescued by UBAP2L full length or C-terminus expression. UBAP2L interacts
with CUL3 and mediates the interaction of PLK1 and CUL3. PLK1 inhibition can rescue the
mitotic phenotypes caused by UBAP2L KD.

We thank the reviewer for the positive evaluation of our revised manuscript.

Minor Concerns:

1. Authors use nuclear size to assess ploidy status (Fig 1G). Is it possible to use flow
sorting/centromere FISH to determine it?

We performed FACS analysis to assess the DNA content in WT versus UBAP2L KO cells. These
results are included in the new Figure EV1D and demonstrate that UBAP2L KO cells do not display
changes in ploidy status relative to WT cells.

2. Authors should make a note that PLK1 ectopically localized to centrosomes in UBAP2L
downregulated cells in G1/S. (Fig 3B and 3F)
We modified the text accordingly (lines 195-196 and 198)

3. In Figure 3B-D, 3E-H, the text claimed that PLK1 was enriched at peri-centromere localization
during interphase. Enlarged images for colocalization with CREST might be necessary.
We included the corresponding ROI images in the revised Figures 3B and 3F as requested.

4. CREST staining in Fig 3F seems not specific to centromeres.
We presented more representative images in Figure 3F showing specific CREST centromere signal.

5. The colony formation image in Fig 5E is not as representative compared to Fig 5F&G.
We presented more representative images in Figure 5E which correspond to the quantifications
displayed in Figures 5F and 5G.

6. Fig 5F&G use different ways for comparison (compare with WT+Flag or UBAP2L KO+Flag).
The graphs in Figures 5F and G show comparison to WT+flag (G) and/or UBAP2L KO+Flag (F)
as indicated by the corresponding brackets.



7. In Figure 7 authors examine PLK1 dynamics after monastrol release. It is important to note if
UBAP2L downregulated cells have any delay in mitotic progression.

We thank the reviewer for this comment. It is true that according to our results presented in Figure
1, UBAP2L downregulated cells are characterized by delays in mitotic progression. Therefore, we
cannot exclude the possibility that the enriched PLK1 protein levels after the monastrol release
presented in Figure 7D can be partially attributed to the fact that cells are not at the same cell cycle
stage. However, in the data presented in Figure 7A we compared PLK1 levels in cells of the same
mitotic stage. To avoid confusion, we modified the text accordingly (lines 310-312).

8. Overall the control cells have relatively high mitotic error rate (20-40% in Fig 1D&E&K&L
and in Fig 9F).

It is widely known that the genome of HeL a cells is error-prone, which can explain the relatively
high rate of mitotic errors in the control conditions in particular in cells treated by repeated
exposure to light (Fig.1 live video) or by chemicals (Fig 9E, F, DMSO).

Referee #2:

In the revised version, the authors have adequately addressed the major criticisms and the main
message of the paper is clear and interesting. For points that are less clear, the authors now refrain
from over interpretations. Therefore, | think that the paper is suitable for publication in EMBO
reports.

We thank the reviewer for the positive evaluation of our revised manuscript and for supporting its
publication.

Referee #3:

The authors have addressed my comments appropriately, with a much better nuanced description
of the data in the manuscript, and including experimental data to resolve questions. | support
publication of the manuscript.

We thank the reviewer for the positive evaluation of our revised manuscript and for supporting its
publication.



2nd Revision - Editorial Decision 29th Mar 2023

Dr. Evanthia Pangou
IGBMC

1 rue Laurent Fries
lllkirch, Grand Est 67400
France

Dear Eva, dear Izabela,

| am very pleased to accept your manuscript for publication in the next available issue of EMBO reports. Thank you for your
contribution to our journal.

At the end of this email | include important information about how to proceed. Please ensure that you take the time to read the
information and complete and return the necessary forms to allow us to publish your manuscript as quickly as possible.

As part of the EMBO publication's Transparent Editorial Process, EMBO reports publishes online a Review Process File to
accompany accepted manuscripts. As you are aware, this File will be published in conjunction with your paper and will include
the referee reports, your point-by-point response and all pertinent correspondence relating to the manuscript.

If you do NOT want this File to be published, please inform the editorial office within 2 days, if you have not done so already,
otherwise the File will be published by default [contact: emboreports@embo.org]. If you do opt out, the Review Process File link
will point to the following statement: "No Review Process File is available with this article, as the authors have chosen not to
make the review process public in this case.”

Thank you again for your contribution to EMBO reports and congratulations on a successful publication. Please consider us
again in the future for your most exciting work.

Yours sincerely,
loannis Papaioannou, PhD

Editor
EMBO reports

THINGS TO DO NOW:

Please note that you will be contacted by Wiley Author Services to complete licensing and payment information. The required
'Page Charges Authorization Form' is available here: https://www.embopress.org/pb-assets/embo-site/er_apc.pdf - please
download and complete the form and return to embopressproduction@wiley.com

EMBO Press participates in many Publish and Read agreements that allow authors to publish Open Access with reduced/no
publication charges. Check your eligibility: https://authorservices.wiley.com/author-resources/Journal-Authors/open-
access/affiliation-policies-payments/index.html

You will receive proofs by e-mail approximately 2-3 weeks after all relevant files have been sent to our Production Office; you
should return your corrections within 2 days of receiving the proofs.

Please inform us if there is likely to be any difficulty in reaching you at the above address at that time. Failure to meet our
deadlines may result in a delay of publication, or publication without your corrections.

All further communications concerning your paper should quote reference number EMBOR-2022-56241V3 and be addressed to
emboreports@wiley.com.

Should you be planning a Press Release on your article, please get in contact with emboreports@wiley.com as early as
possible, in order to coordinate publication and release dates.



EMBO Press Author Checklist

Corresponding Author Name: Evanthia Pangou

Journal Submitted to: EMBO Reports

Manuscript Number: EMBOR-2022-56241V2

Reporting Checklist for Life Science Articles (updated January 2022)
This checklist is adapted from Materials Design Analysis Reporting (MDAR) Checklist for Authors. MDAR establishes a minimum set of requirements in transparent

reporting in the life sciences (see Statement of Task: 10.31222/0sf

Please note that a copy of this checklist will be published alongside your article.

Abridged guidelines for figures

1.Data

The data shown in figures should satisfy the following conditions:
the data were obtained and processed according to the field’s best practice and are presented to reflect the results of the experiments in an accurate and

O

gooo

unbiased manner.

USEFUL LINKS FOR COMPLETING THIS FORM
The EMBO Journal - Author Guidelines
EMBO Reports - Author Guidelines
Molecular Systems Biology - Author Guidelines
EMBO Molecular Medicine - Author Guidelines

/9sm4x). Please follow the journal's guidelines in preparing your manuscript.

ideally, figure panels should include only measurements that are directly comparable to each other and obtained with the same assay.

plots include clearly labeled error bars for independent experiments and sample sizes. Unless justified, error bars should not be shown for technical replicates.

if n<5, the individual data points from each experiment should be plotted. Any statistical test employed should be justified.
Source Data should be included to report the data underlying figures according to the guidelines set out in the authorship guidelines on Data Presentation.

2. Captions
Each figure caption should contain the following information, for each panel where they are relevant:
& a specification of the experimental system investigated (eg cell line, species name).

the assay(s) and method(s) used to carry out the reported observations and measurements.
an explicit mention of the biological and chemical entity(ies) that are being measured.

an explicit mention of the biological and chemical entity(ies) that are altered/varied/perturbed in a controlled manner.

00 ooOoOooo

the exact sample size (n) for each experimental group/condition, given as a number, not a range;
a description of the sample collection allowing the reader to understand whether the samples represent technical or biological replicates (including how many

animals, litters, cultures, etc.).

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

definitions of statistical methods and measures:

- common tests, such as t-test (please specify whether paired vs. unpaired), simple x2 tests, Wilcoxon and Mann-Whitney tests, can be unambiguously identified

by name only, but more complex techniques should be described in the methods section;

- are tests one-sided or two-sided?
- are there adjustments for multiple comparisons?

- exact statistical test results, e.g., P values = x but not P values < x;

- definition of ‘center values’ as median or average;
- definition of error bars as s.d. or s.e.m.

Please

p! ALL of the q

below.

Select "Not Applicable" only when the requested information is not relevant for your study.

Materials

Design

Newly Created Materials

Information included in the
manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

New materials and reagents need to be available; do any restrictions apply?

Yes

Materials and Methods

Antibodies

Information included in the
manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

For antibodies provide the following information:

- Commercial antibodies: RRID (if possible) or supplier name, catalogue
number and or/clone number

- Non-commercial: RRID or citation

Materials and Methods

DNA and RNA sequences

Information included in the
manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Short novel DNA or RNA including primers, probes: provide the sequences.

Yes

Materials and Methods

Cell materials

Information included in the
manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Cell lines: Provide species information, strain. Provide accession number in
repository OR supplier name, catalog number, clone number, and/OR RRID.

Yes

Materials and Methods

Primary cultures: Provide species, strain, sex of origin, genetic modification
status.

Report if the cell lines were recently authenticated (e.g., by STR profiling) and
tested for mycoplasma contamination.

Experimental animals

Information included in the
manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Laboratory animals or Model organisms: Provide species, strain, sex, age,
genetic modification status. Provide accession number in repository OR
supplier name, catalog number, clone number, OR RRID.

‘Animal observed in or captured from the field: Provide species, sex, and
age where possible.

Please detail housing and husbandry conditions.

Plants and microbes

Information included in the
manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Plants: provide species and strain, ecotype and cultivar where relevant,
unique accession number if available, and source (including location for
collected wild specimens).

Microbes: provide species and strain, unique accession number if available,
and source.

Human research participants

Information included in the
manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

If collected and within the bounds of privacy constraints report on age, sex
and gender or ethnicity for all study participants.

Core facilities

Information included in the
manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

If your work benefited from core facilities, was their service mentioned in the

ackr section?

Yes
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Information included in the
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equivalent), where applicable.
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Information included in the
manuscript?

In which section is the information available?
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Provide DOI OR other citation details if external detailed step-by-step
protocols are available.
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Information included in the
manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Include a statement about sample size estimate even if no statistical methods
were used.

Yes

Materials and Methods, Figure Legends

Were any steps taken to minimize the effects of subjective bias when
allocating anit ples to (e.g. procedure)? If
yes, have they been described?

Include a statement about blinding even if no blinding was done.

Materials and Methods

Describe inclusion/exclusion criteria if samples or animals were excluded
from the analysis. Were the criteria pre-established?

If sample or data points were omitted from analysis, report if this was due to

attrition or intentional exclusion and provide justifi .

For every figure, are statistical tests justified as appropriate? Do the data
meet the assumptions of the tests (e.g., normal distribution)? Describe any
methods used to assess it. Is there an estimate of variation within each group
of data? Is the variance similar between the groups that are being statistically
compared?

Materials and Methods, Figure Legends

Sample and i y

Information included in the
manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

In the figure legends: state number of times the experiment was replicated in
laboratory.

Yes

Materials and Methods, Figure Legends

In the figure legends: define whether data describe technical or biological

Yes

Materials and Methods, Figure Legends

Ethics Information included in the In which section is the information available?
manuscript? (Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Studies involving human participants: State details of authority granting

ethics app! (IRB or i it provide number for|

approval.

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

Studies involving human participants: For publication of patient photos,
include a statement confirming that consent to publish was obtained.

Studies involving experimental animals: State details of authority granting
ethics appi (IRB or equival ), provide number for
approval. Include a statement of compliance with ethical regulations.
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Studies involving specimen and field samples: State if relevant permits
obtained, provide details of authority approving study; if none were required,
explain why.

Dual Use Research of Concern (DURC)

Information included in the
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In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Could your study fall under dual use research restrictions? Please check
biosecurity documents and list of select agents and toxins (CDC):
https://wi v/sat/list.htm

If you used a select agent, is the security level of the lab appropriate and
reported in the manuscript?

If a study is subject to dual use research of concem regulations, is the name
of the authority granting approval and reference number for the regulatory
approval provided in the manuscript?

Reporting
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tablished and endorsed throu:

gh community initiatives. Journals have their own policy about requiring

Adherence to community standards

Information included in the
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In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

State if relevant guidelines or checklists (e.g., ICMJE, MIBBI, ARRIVE,
PRISMA) have been followed or provided.

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

For phase Il and Ill randomized controlled trials, please refer to the
CONSORT flow diagram (see link list at top right) and submit the CONSORT
checklist (see link list at top right) with your submission. See author guidelines,
under ‘Reporting Guidelines'. Please confirm you have submitted this list.
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Data availability
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(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Have primary been deposif ing to the journal's guidelines
(see 'Data Deposition' section) and the respective accession numbers
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