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1st Editorial Decision 7 January 2020

Thank you for the submission of your research manuscript to our journal. We have now received the
full set of referee reports that is copied below.

As you will see, the referees acknowledge the interest and quality of your study and support
publication after minor revision.

Given these constructive comments, we would like to invite you to revise your manuscript with the
understanding that the referee concerns must be fully addressed and their suggestions taken on
board. Please address all referee concerns in a complete point-by-point response.

Revised manuscripts should be submitted within three months of a request for revision; they will
otherwise be treated as new submissions. Please contact us if a 3-months time frame is not sufficient
for the revisions so that we can discuss the revisions further.

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.

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 and clearly visible.

2) individual production quality figure files as .eps, .tif, .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
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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.

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 update your Data availability section to follow the model below:

The accession numbers and database should be listed in a formal "Data Availability " section
(placed after Materials & Method) that follows the model below (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.

# Data availability
The datasets (and computer code) produced in this study are available in the following databases:

- RNA-Seq data: Gene Expression Omnibus GSE46843
(https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE46843)

- [data type]: [name of the resource] [accession number/identifier/doi] ([URL or
identifiers.org/DATABASE:ACCESSION])

*** Note - All links should resolve to a page where the data can be accessed. ***

8) References: Please update the references to the numbered format of EMBO reports. The
abbreviation 'et al' should be used if more than 10 authors. You can download the respective
EndNote file from our Guide to Authors
https://drive.google.com/file/d/0BxFMIn21EES0OHM4d2xEbmpxN2c¢/view

9) Unless the revision results in more than 5 main figures, your manuscript will be published in the
"Reports" section. Therefore, please combine the Results and Discussion section. The character limit

for Reports is 25,000 plus/minus 2,000 characters (excluding materials & methods and references).

10) Supplementary Table is difficult to read in its current form and could be submitted as Table EV1
(in .xIs format).
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11) We would also encourage you to include the source data for figure panels that show essential
data. Numerical data should be provided as individual .xIs or .csv files (including a tab describing
the data). For blots or microscopy, uncropped images should be submitted (using a zip archive if
multiple images need to be supplied for one panel). Additional information on source data and
instruction on how to label the files are available
<https://www.embopress.org/page/journal/14693178/authorguide#sourcedata>.

12) 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 PRINA342805, 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>.

13) Regarding data quantification:

- Please ensure to specify the name of the statistical test used to generate error bars and P values, the
number (n) of independent experiments underlying each data point (not replicate measures of one
sample), and the test used to calculate p-values in each figure legend. 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.

IMPORTANT: Please note that error bars and statistical comparisons may only be applied to data
obtained from at least three independent biological replicates. If the data rely on a smaller number of
replicates, scatter blots showing individual data points are recommended.

- Graphs must include a description of the bars and the error bars (s.d., s.e.m.).

- Please also include scale bars in all microscopy images.

14) EMBO reports papers are accompanied online by A) a short (1-2 sentences) summary of the
findings and their significance, B) 2-3 bullet points highlighting key results and C) a synopsis image
that is 550x200-400 pixels large (width x height). You can either show a model or key data in the
synopsis image. Please note that the size is rather small and that text needs to be readable at the final
size. Please send us this information along with the revised manuscript.

15) As part of the EMBO publication's 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 are able to 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.

sk sk sk sk ske sk sk s sk sk sk ste sk sk sk sk sk sk sk sk skeoskeoskokok sk ke skeskeskoskosk

REFEREE REPORTS
Referee #1:

This paper explores how the protein Nek2A is degraded by the anaphase-promoting
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complex/cyclosome (APC/C) during prometaphase. Nek2A is an important mitotic kinase and is one
of the few substrates that get degraded during an active spindle assembly checkpoint (SAC).
Understanding the mechanism of Nek2A degradation is therefore important as it provides insight
into substrate recognition by the APC/C.

By combining elegant structural, biochemical and cell based assays this paper now provides an
important step forward in understanding Nek2A degradation. The authors show by structural and
functional studies that the two MR motifs of the Nek2A dimer engages two distinct binding pockets
of the APC/C. Furthermore they show that Nek2 A binds to the form of APC/C-MCC that is in the
open conformation and that Nek2A can use both UbcH5 and UbcH10 as E2 enzymes.

Overall this is a really compelling story and I strongly recommend publication in EMBO reports
with only minor corrections. There are few points that the authors can maybe touch upon in the text
which I thought could be relevant.

1) Could the authors comment on why the Cdc20 IR motif is not bound to the new pocket they
identify for the Nek2A MR motif (the pocket involving APC2).

2) Strictly speaking I guess the authors cannot know if the MR densities are coming from a single
Nek2A dimer or from 2 Nek2 A monomers or?

3) Have the authors conducted any statistical analysis of the live cell degradation assays to support
their claims? I think the effects they are mentioning are clear but are they significant?

4) In their model in figure 5 they have positioned Ubc5 at the same position as UbcH10 but I am not
sure there is any evidence for this. As Nek2A can use both E2s I guess there does not have to be a
strict positioning of the lysines that become ubiquitinated in Nek2A.

Jakob Nilsson

Referee #2:

The authors present a very nice, efficient, analysis of how the APC/C can recognize the Nek2A
protein kinase even when the spindle assembly checkpoint is active. An active checkpoint prevents
the ubiquitination by the APC/C of nearly all of its substrates by promoting the binding of the
"MCC" to the APC/C. Two substrates are notable for their escape of this inhibition, cyclin A and
Nek2A. Cyclin A outcompetes the MCC for binding to the APC/C. The authors confirm and
substantially extend previous reports that Nek2A binds the APC/C in a novel manner, bypassing the
usual recruitment to APC/C activators such as Cdc20 via Destruction boxes and KEN boxes.
Instead, the main recognition of Nek2A occurs through its C-terminal MR motif, related to the
recognition of APC/C activators via their C-terminal IR motifs. Nek2A binds preferentially to the
"open" conformation of APC/C(MCC), which can catalyze its ubiquitination. The authors reach
these conclusions using predominantly a nice combination of structural analysis with rigorous and
quite clean biochemical assays. This is an excellent study with few areas for improvement.

Minor comments:

1) It would be helpful for non-experts for the authors to indicate early on the composition of the
MCC and of APC/C(MCC), particularly the presence of the two Cdc20 molecules. Readers may
otherwise get confused and think that Nek2A can be ubiquitinated in the absence of an APC/C
activator. Similarly, the authors should define terms such as Cdc20(MCC). The authors should
check for any other terms that might confuse non-expert readers.

2) p. 10 near bottom/Fig. 4F. The delay in cyclin A degradation by knockdown of UbcH10 is really
quite modest, especially given the very strong delay after double knockdown of UbcH10 and
UbcHS5. The authors should consider toning down their interpretation. Similarly, is the effect of
UbcH10 knockdown on cyclin A actually statistically significantly different from the lack of effect
on Nek2A degradation?

3) p. 17. The legends for Figs. 4B and 4C are swapped.

4) p. 17. More detail in the Fig. 3B-F legend would be helpful. For instance, descriptions of the
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mutants, referral to the Supplement for the SEC samples....
5) Fig. 4E legend. Please replace "destruction" with "degradation" as used elsewhere.

6) p. 18. I didn't see a panel G in Supplemental Fig. 1. I also didn't see a label for the gel samples
below panel F. Should that be part of G?

7) Supplemental Fig. 2D and 2E. The legends under the graphs are much too small. Perhaps they
could be enlarged and presented to the right of the curves?

8) Supplementary Table 1. The text is much too small.

Referee #3:

The latest manuscript from Alfieri, Tischer, and Barford presents the structure and associated
biochemistry and cell biology of APC/C-Cdc20 recognition of the substrate Nek2A. Nek2 A stands
out amongst APC/C substrates for its degradation during prometaphase requiring its MR-tail
sequence, coiled-coil-induced dimerization and during a phase of the cell cycle when APC/C-Cdc20
is thought to be inhibited by binding to MCC. As expected for work from this group, the structural
studies are high quality and maximized by state-of-the-art cryo EM refinement strategies. The
studies support a model with the two MR tails in the dimer binding the APC8A-TPR subunit on one
side and a novel pocket formed by a rearranged APC2-WHB domain WIT APC4-WDR40. The
report also shows that UbcHS is superior over UbcH10 at ubiquitinating Nek2A and provide a
structural explanation for these findings. The new refinements of open and closed APC/C-MCC
structures are a nice addition. It is clear that Nek2A ubiquitination is not completely simplistic,
because this can involve UbcH10, which would reconfigure the APC2-WHB domain and eliminate
one Nek2A binding site, and because the APC2-WHB/APC4-WDA40 binding site for Nek2A
apparently contributes to ubiquitination efficiency and not to affinity. Still, the authors' data explain
many outstanding questions in the cell cycle and APC/C field. The manuscript is very well-written
and beautifully explains complicated structural and biochemical results in a concise and clear way.
The study presents much high-quality data. The work is novel, important, and of the highest quality,
and I recommend rapid publication in EMBO Reports after minor changes to the text and
clarification of the methods:

1. Some referencing seems incomplete. The authors should reference Gmachl et al. (2000) and
Leverson et al. (2000) as showing UBCHS5 functions with APC/C. Foster and Morgan (2012) and
Uzunova et al (2012) should be cited alongside reference 11. There is no question that these authors
made major breakthrough discoveries in their reference 12, but reference 16 should be cited
alongside this.

2. Can the authors explain the use of low salt in their ubiquitination assays. Are some of the
interactions electrostatic and screened by salt?

3. The authors state that the second MR-tail binding site does not overlap with that of UBE2S. Did
the authors test the effects of mutations at this site on ubiquitination with UBE2S?

4. What antibody was used to detect APC2?

1st Revision - authors' response 31 January 2020

Referee #1:

1) Could the authors comment on why the Cdc20 IR motif is not bound to the new pocket
they identify for the Nek2A MR motif (the pocket involving APC2).

© European Molecular Biology Organization 5
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Thank you for raising this important point. We added a new figure (Appendix Fig S2B-
D). As shown in the conservation analysis (panel B), the IR tail motifs of the APC/C
coactivators Cdc20 and Cdhl, comprise two main elements: (i) a hydrophobic residue
(¢) at position -5 and the (¢)-arginine dipeptide at positions -1 and 0, respectively. The
(¢) at -5 docks against a hydrophobic residue forming the coactivator binding site of
Apc3A (panel C). Conversely, the (¢) at -5 is missing at the C-terminus of Nek2A
(panel B).

Modelling of the Cdc20 MR tail onto the Nek2A MR pocket 2 (panel D), shows that
(¢) in position -5 is unable to establish hydrophobic contacts with the APC/C.
Therefore, the Cdc20 IR motif would preferentially bind to the higher affinity IR tail
binding site, which is on Apc3A.

2) Strictly speaking I guess the authors cannot know if the MR densities are coming from
a single Nek2A dimer or from 2 Nek2 A monomers or?

This statement is correct. From our cryo-EM reconstruction we cannot know if the MR
densities are coming from a single Nek2A dimer. But we would expect that this is the
case in light of previous biochemical data [24]: “Because dimerization through its LZ is
essential for Nek2A degradation kinetics [24]” (page 6). This is also supported by our
observation that mutating MR pocket 2 reduces Nek2 A ubiquitination (Fig 2C) while
Nek2A can still bind the APC/C (Fig EVIF and G).

3) Have the authors conducted any statistical analysis of the live cell degradation assays to
support their claims? I think the effects they are mentioning are clear but are they
significant?

Yes, we performed a statistical analysis of our live cell degradation assay, which is now
included in Fig 4F and Table EV2. We also added the following sentence in the Fig 4F
legend:” Asterisks indicate values that are significantly different from the same time
point of the siGL2 control as determined by a Mann-Whitney U-test (the statistics are
listed in Table EV2)”, (page 16).

4) In their model in figure 5 they have positioned Ubc5 at the same position as UbcH10
but I am not sure there is any evidence for this. As Nek2A can use both E2s I guess
there does not have to be a strict positioning of the lysines that become ubiquitinated in
Nek2A.

Based on mutagenesis data in REFs [30,38]. UbcH5 and UbcH10 require similar
interactions with the Apc11 RING domain. We added the following sentence to the
legend of Fig 5 (page 16): “The positioning of UbcHS5 with respect to the APC/C
catalytic site is based on mutagenesis data [30,38].”

Referee #2:

1) It would be helpful for non-experts for the authors to indicate early on the composition
of the MCC and of APC/C(MCC), particularly the presence of the two Cdc20
molecules. Readers may otherwise get confused and think that Nek2A can be
ubiquitinated in the absence of an APC/C activator. Similarly, the authors should define
terms such as Cdc20(MCC). The authors should check for any other terms that might
confuse non-expert readers.

© European Molecular Biology Organization 6
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We thank the reviewer for this suggestion. We added the following sentence in the
Introduction of our manuscript (page 2): “The MCC is composed of Cdc20, Mad2,
BubR1 and Bub3. The MCC and APC/C®¥2 associate to form the APC/CMC complex
which therefore contains two molecules of Cdc20, one is the APC/C coactivator
(Cdc20APCC) and the other is Cdc20 of the MCC (Cdc20M<C) [17].”

p. 10 near bottom/Fig. 4F. The delay in cyclin A degradation by knockdown of
UbcH10 is really quite modest, especially given the very strong delay after double
knockdown of UbcH10 and UbcHS. The authors should consider toning down their
interpretation. Similarly, is the effect of UbcH10 knockdown on cyclin A actually
statistically significantly different from the lack of effect on Nek2 A degradation?

We agree that the delay in cyclin A degradation by knockdown of UbcH10 is modest in
comparison to the double knockdown of UbcH10 and UbcHS. This could be due to a
synergistic effect caused by the double depletion of two E2s, with partially redundant
function.

However, the delay in cyclin A degradation by knockdown of UbcH10 is indeed
significant. We performed a statistical analysis of our live cell degradation assay, which
is now included in Fig 4F and Table EV2. We also added the following sentence in the
Fig 4F legend:” Asterisks indicate values that are significantly different from the same
time point of the siGL2 control as determined by a Mann-Whitney U-test (the statistics
are listed in Table EV2)”, (page 16). As suggested, we toned down our findings by
changing the following sentences: “this indicates that cyclin A2 prefers UbcH10 for its
efficient ubiquitination by the APC/C”; “cyclin A2 might be able to use both E2
enzymes, but prefers UbcH10” (page 10).

p. 17. The legends for Figs. 4B and 4C are swapped.
We corrected this (page 15), thank you.

p. 17. More detail in the Fig. 3B-F legend would be helpful. For instance, descriptions
of the mutants, referral to the Supplement for the SEC samples....

We added the following sentence to the legend of Fig 3B-F (page 15): “APC/CAApc15 is the
Apcl5 deleted mutant APC/C, MCCAIR is the Cdc20 IR tail deleted mutant MCC. MCC-
BubR1Wm is the MCC mutant at the APC2WHB binding surface on BubR1 [14].
Chromatograms are shown in Fig EV1.”

Fig. 4E legend. Please replace "destruction" with "degradation" as used elsewhere.
We corrected this (pagel6), thank you.

p. 18. I didn't see a panel G in Supplemental Fig. 1. I also didn't see a label for the gel
samples below panel F. Should that be part of G?

We corrected the legend now in Fig EV1 (page 17) panel F as follow: “F-G. Size
exclusion chromatography chromatograms (F) and SDS-PAGE gels (G) of either
APC/C wild type or 2/4m complexes with Nek2A.”

Supplemental Fig. 2D and 2E. The legends under the graphs are much too small.
Perhaps they could be enlarged and presented to the right of the curves?

© European Molecular Biology Organization 7
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We corrected this, thank you.

8) Supplementary Table 1. The text is much too small.

We now show this data in .xIs format as Table EV1.

Referee #3:

1. Some referencing seems incomplete. The authors should reference Gmachl et al. (2000) and
Leverson et al. (2000) as showing UBCHS5 functions with APC/C. Foster and Morgan (2012)
and Uzunova et al (2012) should be cited alongside reference 11.

We added Gmachl et al. (2000) and Leverson et al. (2000) in page 2 [6] and [7],
“Foster and Morgan (2012) and Uzunova et al (2012)” in page 3 [20] and [22].

There is no question that these authors made major breakthrough discoveries in their reference
12, but reference 16 should be cited alongside this.

We agree with this statement, therefore, we added Yamaguchi et al. (2016) now [15] alongside
Alfieri et al. (2016) [14] unless we refer to data from only Alfieri et al. (2016) in page 2, 3, 7, 8
and 12.

2. Can the authors explain the use of low salt in their ubiquitination assays. Are some of the
interactions electrostatic and screened by salt?

Thank you for spotting this lack of clarity. We always use 150 mM of NaCl, which is now
added in the Materials and Methods section (page 22).

3. The authors state that the second MR-tail binding site does not overlap with that of UBE2S.
Did the authors test the effects of mutations at this site on ubiquitination with UBE2S?

The reviewer raises a very important point. In order to address this point we tested the effects
of mutations of MR pocket 2 on ubiquitination with Ube2S (Appendix Figure S2A) and added
the sentence “Importantly mutations of MR pocket 2 do not affect Ube2S-mediated ubiquitin
chain elongation (Appendix Fig S2A).” in the main text (page 12).

4. What antibody was used to detect APC2?
We are sorry for this oversight and added the information in the material and methods

section (page 23): “detection of Apc2 with the rabbit monoclonal Apc2 antibody (Cell
Signaling, 12301)”.

2nd Editorial Decision 4 March 2020

Thank you for your patience while we have editorially reviewed your revised manuscript and please
accept my apologies for the delay. I am now writing with an 'accept in principle' decision, which
means that I will be happy to accept your manuscript for publication once a few minor
issues/corrections have been addressed, as follows.

1) Please provide up to five keywords.

2) Please note that per editorial policy we do not allow "data not shown" (page 13, Figure 1C
legend). Please either provide the data or remove the respective statement.

3) Movies:
Please remove the movie legends from the article file and provide them as simple README.txt file

© European Molecular Biology Organization 8
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(one file per legend). Then zip each movie with its legend and upload the ZIP file.
Please change the nomenclature to Movie EVx and update the callouts in the text (main and
Appendix).

4) Please add a callout to the movies also in the main text in addition to the callout you currently
have in the legend for Figure 4.

5) Please also add a callout to Fig. EV5 where relevant.

6) I attach to this email a related manuscript file with comments by our data editors. Please address
all comments and upload a revised file with tracked changes with your final manuscript submission.
Please note that this document corresponds to an earlier version of your manuscript and lacks e.g.

the information you added later on the number of replicates in Figure 4F.

7) Appendix Figure S1B: please specify the number of samples analysed and whether technical or
biological replicates were used. Please also define the error bars.

8) Table EV2: please add the label "Table EV2" to the legend within the table.

9) Please rearrange the panels of Figures EV3 and EV4 so that the figure is a true portrait format.
10) Source data:

Please provide the source data for Figure 4E-F and S1 in separate .xIs files for each figure and
please also combine the other source data files to one file per figure (can also be zipped together).
11) T attach here the synopsis image in its final size (550 pixels width). The text in the image is very
difficult to read and should be adjusted.

Once you have made these minor revisions, please use the following link to submit your corrected

manuscript:

https://embor.msubmit.net/cgi-
bin/main.plex?el=A61j1BZs3A3DADV7J6 A9ftdAI2uy AhHMtlguopuVyJQwQY

If all remaining corrections have been attended to, you will then receive an official decision letter
from the journal accepting your manuscript for publication in the next available issue of EMBO
reports. This letter will also include details of the further steps you need to take for the prompt

inclusion of your manuscript in our next available issue.

Thank you for your contribution to EMBO reports.

2nd Revision - authors' response 11 March 2020

The authors performed all minor editorial changes.

© European Molecular Biology Organization 9
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This checklist is used to ensure good reporting standards and to improve the reproducibility of published results. These guidelines are
consistent with the Principles and Guidelines for Reporting Preclinical Research issued by the NIH in 2014. Please follow the journal’s
authorship guidelines in preparing your manuscript.

A- 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 unbiased manner.
figure panels include only data points, measurements or observations that can be compared to each other in a scientifically
meaningful wav.
graphs 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 and any statistical test employed should be
justified
Source Data should be included to report the data underlying graphs. Please follow the guidelines set out in the author ship
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.

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.

Any descriptions too long for the figure legend should be included in the methods section and/or with the source data.

In the pink boxes below, please ensure that the answers to the following questions are reported in the manuscript itself.
Every question should be answered. If the question is not relevant to your research, please write NA (non applicable).

We encourage you to include a specific subsection in the methods section for statistics, reagents, animal models and human

subjects.

B- Statistics and general methods
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Please fill these boxes

(Do not worry if you cannot see all your text once you press retur:

1.a. How was the sample size chosen to ensure adequate power to detect a pre-specified effect size?

No methods were used to pre-determine the sample size.

1.b. For animal studies, include a statement about sample size estimate even if no statistical methods were used.

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

Cells that expressed very high levels of GFP-tagged proteins compared to the mean GFP-signal
intensity were excluded from the analysis, because high protein levels of Cdk1 activators (like
Cyclin A) are known to delay mitosis. Nek2A cell lines were treated the same to ensure
comparability.

3. Were any steps taken to minimize the effects of subjective bias when allocating animals/samples to treatment (e.g.
randomization procedure)? If yes, please describe.

No randomization or blinding of the experimentor was performed.

For animal studies, include a statement about randomization even if no randomization was used.

NA

4.a. Were any steps taken to minimize the effects of subjective bias during group allocation or/and when assessing results
(e.g. blinding of the investigator)? If yes please describe.

Samples were not allocated into groups.

4.b. For animal studies, include a statement about blinding even if no blinding was done

NA

5. For every figure, are statistical tests justified as appropriate?

All statistical methods used are justified and indicated in the figure legends.

Do the data meet the assumptions of the tests (e.g., normal distribution)? Describe any methods used to assess it.

No methods were used to test assumptions like normal distribution.




Is there an estimate of variation within each group of data? The variation is indicated as standard deviation.

Is the variance similar between the groups that are being statistically compared? Yes, the variance between different groups is similar.

C- Reagents
6. To show that antibodies were profiled for use in the system under study (assay and species), provide a citation, catalog |All antibodies are listed in the material and methods section including their supplier and order
number and/or clone number, supplementary information or reference to an antibody validation profile. e.g., number. Anti-His (Clonetech, mouse monoclonal, 631212), HRP-conjugated sheep anti-mouse
Antibodypedia (see link list at top right), 1DegreeBio (see link list at top right). antibody (GE Healthcare, NXA931V), Anti-Nek2a mouse monoclonal antibody (BD Transduction

Laboratories, 610594), rabbit monoclonal anti-cyclin A2 antibody (Abcam, ab32386), rabbit
monoclonal anti-securin antibody (Invitrogen, 700791), rabbit monoclonal anti-Apc4 antibody
(Abcam, ab72149), rabbit monoclonal anti-Apc2 antibody (Cell Signaling, 12301), HRP-conjugated
donkey anti-rabbit antibody (Thermo Fischer, SA1-200), anti-UbcH5 rabbit polyclonal (Novus, NBP2-|
20783), anti-UbcH10 rabbit polyclonal (Cell Signaling, 14234)

7. Identify the source of cell lines and report if they were recently authenticated (e.g., by STR profiling) and tested for The parental Hek-293 Flp-In T-Rex cell line was acquired from Invitrogen. No further

mycoplasma contamination. authentication of the parental cell line was carried out. After stable integration of constructs into
the Flp-In locus, cell lines were analysed by immunoblotting. Cells were not tested for mycoplasma
contamination after they were acquired from Invitrogen.

* for all hyperlinks, please see the table at the top right of the document

D- Animal Models

8. Report species, strain, gender, age of animals and genetic modification status where applicable. Please detail housing |NA
and husbandry conditions and the source of animals.

9. For experiments involving live vertebrates, include a statement of compliance with ethical regulations and identify the |NA
committee(s) approving the experiments.

10. We recommend consulting the ARRIVE guidelines (see link list at top right) (PLoS Biol. 8(6), €1000412, 2010) to ensure [NA
that other relevant aspects of animal studies are adequately reported. See author guidelines, under ‘Reporting
Guidelines’. See also: NIH (see link list at top right) and MRC (see link list at top right) recommendations. Please confirm
compliance.

E- Human Subjects

11. Identify the committee(s) approving the study protocol. NA

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

13. For publication of patient photos, include a statement confirming that consent to publish was obtained. NA
14. Report any restrictions on the availability (and/or on the use) of human data or samples. NA
15. Report the clinical trial registration number (at ClinicalTrials.gov or equivalent), where applicable. NA

16. For phase Il and Ill randomized controlled trials, please refer to the CONSORT flow diagram (see link list at top right) [NA
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.

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

F- Data Accessibility

18: Provide a “Data Availability” section at the end of the Materials & Methods, listing the accession codes for data A "Data Availability" section is included in the manuscript.
generated in this study and deposited in a public database (e.g. RNA-Seq data: Gene Expression Omnibus GSE39462,
Proteomics data: PRIDE PXD000208 etc.) Please refer to our author guidelines for ‘Data Deposition’.

Data deposition in a public repository is mandatory for:
a. Protein, DNA and RNA sequences

b. Macromolecular structures

c. Crystallographic data for small molecules

d. Functional genomics data

e. Proteomics and molecular interactions

19. Deposition is strongly recommended for any datasets that are central and integral to the study; please consider the Source data for immunoblots as well as live cell experiments is available as source data file.
journal’s data policy. If no structured public repository exists for a given data type, we encourage the provision of datasets
in the manuscript as a Supplementary Document (see author guidelines under ‘Expanded View’ or in unstructured
repositories such as Dryad (see link list at top right) or Figshare (see link list at top right).

20. Access to human clinical and genomic datasets should be provided with as few restrictions as possible while respecting|NA
ethical obligations to the patients and relevant medical and legal issues. If practically possible and compatible with the
individual consent agreement used in the study, such data should be deposited in one of the major public access-
controlled repositories such as dbGAP (see link list at top right) or EGA (see link list at top right).

21. Computational models that are central and integral to a study should be shared without restrictions and provided ina |NA
machine-readable form. The relevant accession numbers or links should be provided. When possible, standardized format
(SBML, CellML) should be used instead of scripts (e.g. MATLAB). Authors are strongly encouraged to follow the MIRIAM
guidelines (see link list at top right) and deposit their model in a public database such as Biomodels (see link list at top
right) or JWS Online (see link list at top right). If computer source code is provided with the paper, it should be deposited
in a public repository or included in supplementary information.

G- Dual use research of concern

22. Could your study fall under dual use research restrictions? Please check biosecurity documents (see link list at top This study does not fall under dual use research restrictions.
right) and list of select agents and toxins (APHIS/CDC) (see link list at top right). According to our biosecurity guidelines,
provide a statement only if it could.
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