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5th Mar 20261st Editorial Decision

Prof. Francis A. Barr 
University of Oxford 
Department of Biochemistry 
South Parks Road 
Oxford OX1 3QU 
United Kingdom 

5th Mar 2026 

Re: EMBOJ-2026-124008 
Activator mimicry by PP6 regulatory subunits directs selective dephosphorylation of Aurora A 

Dear Dr. Barr, 

Thank you for submitting your manuscript to our editorial office. We have now considered the study within our editorial team, and
unfortunately come to the conclusion that we cannot offer to publish it. We realize that you have further extended your work on
Aurora A dephosphorylation by PP6 in the control of mitotic spindle size, by carefully dissecting Aurora A recognition
determinants in specific PP6 regulatory subunits. However, we were not convinced that the results from these analyses have
provided sufficiently striking new insights to warrant publication in The EMBO Journal at this point. As it stands, we note that
functionally, the consequence of PP6R3 depletion on Aurora A activation and nuclear morphologies had already been reported
by Heo et al 2020, while Kettenbach et al 2015 already established that PP6-PP6R2 can dephosphorylate Aurora A unless kept
in check by Plk1. While we appreciate that your detailed mapping and mutational characterization, guided by AlphaFold models
and reported structures and validated by motifs swaps between PP6R2 and PP6R3, has allowed you to define differential
interaction determinants and propose the potentially interesting concept of activating-subunit mimicry, we feel that this -although
certainly interesting to the field- does not offer a compelling advance over your and others' various earlier works regarding the
functional/regulatory connections or physiological outcomes of Aurora A/Plk1/PP6 interplay. 

Given the relevance of the topic and the potential interest of the molecular analyses, we feel that your study might nevertheless
be suitable for our editorially independent sister journal, EMBO Reports. If you would be interested in the EMBO Reports editors
taking a look at your study, you may simply use the hyperlink below to transfer your submission over to them; no reformatting
would be required. Please understand, though, that I am not in a position to predict the outcome of any assessment by EMBO
Reports. 

I am sorry that I cannot be more positive for The EMBO Journal on this occasion. 

Yours sincerely, 

Hartmut Vodermaier 

Hartmut Vodermaier, PhD 
Senior Editor, The EMBO Journal 
h.vodermaier@embojournal.org

*** As a service to authors, The EMBO Journal offers the possibility to directly transfer declined manuscripts to another EMBO
Press title (EMBO Reports, EMBO Molecular Medicine, Molecular Systems Biology) or to the open access journal Life Science
Alliance launched in partnership between EMBO Press, Rockefeller University Press and Cold Spring Harbor Laboratory Press.
The full manuscript (including reviewer comments, where applicable and if chosen) will be automatically forwarded to the
receiving journal, to allow for fast handling and a prompt decision on your manuscript. For more details of this service, and to
transfer your manuscript to another EMBO title please follow this link: 
Link Not Available 



Dear Hartmut 

Given other recent work published in the EMBO Journal by the Pintard and Musacchio 

groups I am really surprised and disappointed by this decision. 

Pintard and Musacchio described the mechanistic basis for Aurora A regulation of Plk1 

and the requirement for the protein Bora using very similar approaches to our work. The 

roles of all those proteins in cells as key players in mitosis was known and their studies 

build on many previous studies of Bora, Aurora A and Plk1. Their conceptual advance 

was the demonstration that Bora positions the Plk1 T-loop so that it can be 

phosphorylated by Aurora A. That was important and to my mind justified publication in 

the EMBO Journal. 

We have a similar situation in that the key point is that the mechanism of Aurora A 

regulation by PP6 is not known. To draw a parallel to the Musacchio and Pintard papers, 

we show how binding of Aurora A to PP6 positions it to promote dephosphorylation. This 

is achieved via mimicry of the activation proteins for Aurora A which is a conceptual 

advance with broad implications for future work. 

In your decision letter, the two papers from Heo and Kettenbach are mentioned out of 

context since neither investigate the mechanism of PP6 recognition of Aurora A. 

Kettenbach propose that Plk1 blocks PP6 activity by phosphorylation not by binding to 

the Aurora A binding site which our data clearly demonstrates. 

I hope that you strive for consistency in editorial decision making and will reconsider the 

decision. If reviewers in the field agree with your assessment then we will have to 

accept their decision. If not, then the EMBO Journal will be home to an important study 

on cell cycle biology. 

Best wishes Francis 

Francis Barr 

EP Abraham Professor of Mechanistic Cell Biology 

6th Mar 2026Appeal

Department of Biochemistry & Trinity College, University of Oxford, 

South Parks Road, Oxford, OX1 3QU 



Dear Francis, 

Thank you again for submitting your manuscript on PP6 and Aurora A dephosphorylation to 
The EMBO Journal. I have now received feedback from three expert referees, copied below 
for your information. The referees all acknowledge the importance and potential interest of 
the work, but also raise a number of substantive concerns. In particular, the two reviewers 
with structural/biochemical expertise (refs 1 and 3) bring up important issues related to the 
structural modeling and its validation. Likewise, all three referees are missing follow-up 
investigation of PPP6R3 competition with Aurora interactors such as TPX2. 

With the focus of this study, as discussed, being the mechanism of PP6 recognition of 
Aurora A and the molecular positioning promoting dephosphorylation, rather than their 
general interplay, I feel that strengthening these aspects would be crucial for further 
consideration at our journal. I would therefore invite you to get back to me with a tentative 
point-by-point response proposing how you might answer each of the referees' criticisms, 
so that I could get a better understanding of whether a revision for The EMBO Journal would 
seem realistic, or whether a less substantively revised, toned-down version would be 
better suited for rapid publication elsewhere, e.g. in our sister journal EMBO Reports. I 
would appreciate if you could send me such a revision plan by mid-next week. 

Looking forward to hearing from you, 

Best regards, 

Hartmut 

Hartmut Vodermaier, PhD 
Senior Editor, The EMBO Journal 
h.vodermaier@embojournal.org 

Referee #1 (Report for Author) 

Precisely orchestrated mitotic spindle assembly and stabilisation are crucial for accurate 
chromosome segregation. Aurora A kinase is a conserved major regulator of the mitotic 
spindle. Aurora A localisation and activation are modulated by various regulators such as 

9th Apr 2026Pre-consultation prior to first revise decision



TPX2, CENP192, TACC3 and phosphatase PP6. While mechanisms influencing Aurora A 
localisation and activation, the latter via T-loop phosphorylation, are well studied, 
mechanisms that counteract Aurora A activation by specifically dephosphorylating the T-
loop are not well understood. This is an important knowledge gap, as a precise balance of 
kinase-phosphatase activity is critical for the stabilisation of a correct spindle structure 
suitable for facilitating accurate segregation of chromosomes to the daughter cells. Here, 
Yang et al. show, by combining biochemistry, structural modelling and functional rescue 
assays, that PP6 holoenzymes containing regulatory subunits R2 and R3 are capable of 
directly interacting and dephosphorylating the Aurora-A T-loop phosphorylation in vitro. 
However, in cells, the interaction of PP6-R3 with Aurora-A is the sole contributor to Aurora-
A T-loop dephosphorylation. Their data also suggest that PP6-R3 facilitates this by directly 
interacting with Aurora-A via its C-terminal disordered region, namely A- and P-boxes. This 
mode of binding appears to mimic that of Aurora-A activators such as TPX2. Their data 
suggest that R3 A-box interaction is also required to selectively dephosphorylate Aurora A 
T-loop. As far as R2 is concerned, they show that, though R2 can interact with Aurora A in
vitro (likely via the R2 P box), in the cellular context this interaction is outcompeted by
PLK1, which interferes with R2 binding to Aurora A (via a possible molecular mimicry
involving the R2 P box).

Strength: The findings that PP6-R3 is the sole contributor for dephosphorylating Aurora A T-
loop and PP6-R2 - PLK1 interaction inhibit PP6-R2-mediated dephosphorylation of Aurora T 
loop. 

Weakness: In the current form, conclusions around the structural basis for R3 binding to 
Aurora A and molecular mimicry as a rationale for PLK1-mediated PP6-R2 are not 
convincing and would require further biochemical and structural characterisation. Also, in 
the absence of strong evidence that the putative PLK1 PBD motif of R2 is phosphorylated in 
cells (or even in vitro biochemical analysis of the molecular interplay among 
phosphorylated R2, PLK1 PBD, and Aurora A), the proposed mechanism remains 
speculative or correlative. 

Concerns: 

The predicted structures from AlphaFold 3 modelling need to be accompanied by their PAE 
plots. It is also important to include the pTM and iPTM scores. Without explicit statements 
on the confidence scores, it is difficult to assess the conclusions or the structural rationale 
provided. 



Close-up views of the predicted binding interfaces, with amino acids making direct 
contacts shown in stick representation, will help appreciate the nature of the binding 
interface. 

R3-Aurora A interaction: According to the models, both A and P boxes contribute to binding; 
however, the cellular biochemistry suggests that the interaction is mainly mediated via the 
A box. It would be helpful to describe the nature of the interaction interfaces - contribution 
of A and P boxes to the total buried surface area of the complex will be informative. 

Biochemical evaluation of the direct interaction between R3 A box and Aurora A - It is not 
clear why the Coomassie gel is not shown. As this experiment was carried out using 
recombinantly purified proteins, the Coomassie-stained SDS-PAGE of the pull-down will 
strengthen the conclusion. 

Figure 5. It is not clear if the Aurora A binding modes of R3 514-616 (shown in Fig 5A) and R3 
557-616 (shown in Fig. 5D) are identical or different, and why two different AF3 models
were generated?

Mutating the Cysteine residue (C519) to a Histidine in the 'CHIH' motif in the context of A 
box abolishes R3 interaction with Aurora-A. It is unclear whether the predicted structural 
model can explain this observation. The C159 is not highlighted in any of the structural 
models, and the text also does not describe the intermolecular contacts mediated by this 
Cys residue. 

The models used in the manuscript appear to suggest that there will be partial overlap 
between the TPX2 binding interface and R3 binding interface on Aurora A. If this is correct, 
will R3 binding to Aurora-A interfere with TPX2 binding? Have the authors attempted to 
model R3-Aurora A binding in the presence of TPX2? 

What is the amino acid sequence similarity/identity between the A and P sites of R2 and 
R3? Can the authors provide any reasoning for the variations in the Aurora A binding mode 
of R2 and R3? 

The speculation that R2-PLK1 binding interferes with R2-Aurora A interaction (as the P box 
region is involved in both PLK1 and Aurora A binding) needs to be supported by further 
competitive binding analysis using recombinantly purified proteins in either Size Exclusion 
Chromatography (SEC) or affinity pull-down experiments. 



Figure EV8A shows that R2 447-966 (a fragment containing both A and P boxes) can interact 
with both Aurora A and PLK1. Won't this contradict the idea that Aurora A and PLK1 binding 
regions R2 overlap, and PLK1 binding will likely interfere with Aurora A binding to R2? Or 
PLK1 binding remodels R2-Aurora A interaction? Was there any attempt to model the 
Aurora A - PLK1 - R2 complex using AlphaFold? 

Typos: 

Line 231: '.... box A, as the minimal Aurora B-binding domain in PPP6R3' - it has to be Aurora 
A. 

Line 381: 'whereas 724AA mutant had not effect.' - 'no effect' 

Referee #2 (Report for Author) 

The authors describe the regulation of Aurora A in mitosis, looking into the specific 
contributions of PP6 trimeric holoenzymes. Using a microscopy image-based readout of 
mitotic progression and Aurora localization/phosphorylation, they authors find that PP6-R3 
is the sole contributor to Aurora A dephosphorylation in vivo, whereas in vitro PP6-R2 can 
function as a phosphatase as well. Through elegant truncation and mutation analyses 
based on AF3 modeling, the authors pinpoint a region in the PP6-R3 (the A-box) that 
mediates the interaction between Aurora A and PP6. The authors further demonstrate that 
PP6-R2 does not interact with Aurora A in vivo due to the presence of a Plk1 docking site, 
which is suggested to outcompete Aurora A binding. Altogether, the authors have identified 
a motif in a proposed intrinsically disordered region of PP6-R3 that mediates binding with 
Aurora A and provides mechanistic insight in a biologically relevant regulatory mechanism. 
This is a strong and interesting piece of work and would be a great fit with EMBO J. Below 
are some suggestions for improving the manuscript and making it more accessible to the 
readers. 
Major: 
An interesting unexplored aspect is whether R3 competes with all known AurA interactors 
or only a subset. Would it be possible to test the ability of the AurA TPX2, CEP192 and 
TACC3 binding fragments their ability to compete with the R3-AurA interaction? 

An important aspect missing is the affinity of the R3 and R2 binding elements for AurA and 
how this compares to known interactors such as TPX2. Since they have recombinant 



proteins, I suggest measuring affinity of the interactions. 

The proximity of the AurA binding site and the ANKRD binding site in R3 is intriguing and 
there seems to be an indication in their experiments that ANKRD binding to R3 might 
facilitate AurA binding. Have the authors tried to model the ANKRD interaction with the R3 
binding region? 

I could not find a useful excel file for the MS data provided. 

Specific comments: 

Line 24: Can the authors really claim that the A-box positions the T-loop for efficient 
dephosphorylation? There is no evidence provided on any conformational changes of the T-
loop, so in my opinion this claim is not supported by experimental data. 
Starting line 43: the description of Aurora-Plk1-PP6 interplay could use a schematic to help 
the reader. It is quite complex for the non-specialist. 
Line 204-220: The AF3 models are nice and are well supported by actual experimental data 
in many cases. However, it would be important to report model confidence including iPTM 
and PTM scores, providing PAE plots as supplementary data. In addition, it would be great 
to see whether all 5 models return the same findings, or rather only a few do so. 
Line 106: typo, dependant > dependent 
Line 120-121: Figure 1B-D is an unusual way of showing statistical tests. Unclear what the 
comparisons are. 
Line 158-172: Can you make a statement on Aurora A binding here? 
Line 161-165: I do not understand this reasoning. If the equivalent relationship was 
observed for ANKRD's and PPR1-3, why would this explain one being a scaffold and the 
other not? 
Line 221 and further: For the interaction experiments (3E, but mainly 3F), I had a hard time 
getting my head around the different domains. Would it be possible to use a graphical 
representation to label the different lanes, rather than their residue numbers? This can 
potentially be obtained by incorporating (a reworked version of) the graphical 
representation in fig 3B? 
Line 256-278: Regarding the blots in Figure 4, does one of the antibodies (R3?) cross react 
with TPX2? Or why is it showing in all blots with R3? Is the epitope of the R3 antibody 
known? Could it be they have a shared binding Aurora A binding motif that the antibody 
recognizes? 
Line 347: typo, phenylamine > phenylalanine 



Referee #3 (Report for Author) 

This interesting study follows on from previous work by the same team that identified PP6 
as the key mitotic phosphatase for Aurora A. Here, the team has delved more deeply into 
the mechanism and made some important new discoveries. First, it is not only clear that 
PPP6R3 is the only regulatory subunit that acts on Aurora A in cells, but that (and how) 
PPP6R2 is blocked from this function by PLK1. This is an especially elegant part of the 
study. Second, Using AlphaFold3 to model the complex, the team made mutations in 
PPP6R3 that disrupt the interaction with Aurora A, which are then unable to sustain Aurora 
A dephosphorylation in cells. One of the mutations disrupts the interaction but enhances 
dephosphorylation, which is interesting but the mechanism is not nailed down. Another 
major strength of the study is the robust and beautiful cell work, especially with the 
knockout/rescue studies in Figure 8. 

The study has some limitations that need to be addressed: 

Line 199. Figure 3A does not show comparable amounts of PPP6C recovered from co-IPs, 
the R1 has a much more intense band. Is this because there is more R1 in the cell lysate, or 
does it suggest there is an excess of R2/R3 subunits that are not part of a holoenzyme 
complex with the catalytic subunit? 

There is insufficient information about the AlphaFold3 models for the work to be 
reproduced or to have confidence in the result. Was the modelling done using the server or 
a local installation and what was the input (sequences, ligands, ions, PTMs)?Was the 
modelling done once or repeated. If repeated, how were models analysed and selected? 
What is the level of confidence in the modelling (pair-wise iPTM, ipSAE), and can the 
authors discuss how readers should regard the model (is it a possibility, is the main chain 
probably correct, are the side chains probably correct, which are the more reliable parts of 
the model). Will the models be included in the "source data"? 

Another missing aspect of the paper is validation of the AlphaFold model from the Aurora A 
side. Can the interaction with PPP6R3 be disrupted with point mutations in Aurora A? 
Alternatively, the model predicts competition between PPP6R3 and other Aurora A 
interactors, notably TPX2. This would be easy to test in a competition binding/IP 
experiment. 

The more detailed model figure EV5A shows Aurora A was doubly phosphorylated (T287, 
T288). Why was the modelling done this way, was it needed to make the modelling work? 



T288 is the established, critical site for activation of Aurora A , and the experimental data in 
the study, quite rightly, focussed entirely on that modification. Could phospho-T288 fit into 
the PPP6C active site, perhaps in an alternative model? There is a currently a disconnect 
between the structural modelling and the experimental data. 

The experiment shown in Figure 4 is consistent with the C-terminal region of PPP6R3 as 
being critical for Aurora A dephosphorylation. An alternative explanation is that this 
truncated protein is less active overall than wild-type - can the authors rule out this 
possibility? 

Figure 6 has interesting but seemingly contradictory results: the FA1 mutant has no Aurora 
A binding, and reduced Aurora A dephosphorylation activity; but the CA CH CCAA mutant 
also shows no Aurora A binding, but has increased Aurora A dephosphorylation activity. The 
suggested mechanistic explanation of product dissociation being limiting is interesting but 
further biochemical work is needed to support this conclusion. Is there any evidence that 
the CA CH CCAA mutant retains some binding to Aurora A? Is unphosphorylated Aurora A a 
potent inhibitor of Aurora A dephosphorylation 

The study leaves one big question unanswered - how is the PP6 holoenzyme able to 
dephosphorylate TPX2/Aurora-A which is resistant to general phosphatases. Is it simply 
that it is a highly effective phosphatase for Aurora-A, or does the PPP6R3 interaction with 
the kinase somehow loosen TPX2/Aurora-A complexes. This could be addressed with 
further biochemical studies, and perhaps modelling, but certainly needs to be discussed in 
the text. 

Minor errors: 

Line 231, correct Aurora B to Aurora A. 
Line 270, correct binging to binding. 
Line 312, correct Aurora to Aurora A 



Dear Hartmut 

Thank you for your helpful decision letter and for sending the referees comments. I have 
taken the time to contact all the co-authors of the manuscript and obtain their views before 
replying. They felt the comments were fair and made good suggestions that we can follow 
to address the concerns that you highlighted. 

To address the specific concerns raised we propose the add data showing: 
a. Competition binding assays showing that the binding site region of PPP6R3 can displace
the main activator TPX2 from Aurora A.
b. Aurora A binding affinity measurements using ITC for PPP6R3 and key mutants,
compared to TPX2.
c. Phosphorylation-dependent interaction of PLK1 with PPP6R2, including the identity of
the kinase responsible.
d. Confidence scores for Alphafold3 models, and some additional modelling of the
interactions between ANKRD and PPP6R3, and PPP6R2 with PLK1 and Aurora A.

We will need to rework some main and supplemental figures to include this information, so 
I have not at this stage provided the precise detail of where this data would be placed. 

A more detailed explanation of the proposed major changes and initial response to the 
comments is provided in the accompanying file. Other corrections are fairly minor and will 
be addressed in full with revisions to the manuscript text and some figures to include 
additional schematics. We hope these combined changes which address the major and 
minor points raised would sufficiently satisfy the referees and give you the confidence to 
make a final decision on the suitability of our work for EMBOJ. This is the option my co-
authors have asked me to support. 

In terms of changes for EMBO Reports do you see these as mainly to the text plus changes 
to presentation of the figures? Based on the comments, I think that any revision needs to 
include the AF3 confidence scores for the models shown (d), and probably include some 
extra data on the PLK1-PPP6R2 interaction which we already have (c). If you strongly feel 
this is the more appropriate option, then let me know and I will speak with my co-authors 
again. 

Best wishes Francis 

14th Apr 2026Tentative point-by-point response



EMBOJ-2026-124008R-Q. Correspondence with editor – iniƟal author responses. 

Referee #1 (Report for Author) 

Precisely orchestrated mitoƟc spindle assembly and stabilisaƟon are crucial for accurate 
chromosome segregaƟon. Aurora A kinase is a conserved major regulator of the mitoƟc 
spindle. Aurora A localisaƟon and acƟvaƟon are modulated by various regulators such as 
TPX2, CENP192, TACC3 and phosphatase PP6. While mechanisms influencing Aurora A 
localisaƟon and acƟvaƟon, the laƩer via T-loop phosphorylaƟon, are well studied, 
mechanisms that counteract Aurora A acƟvaƟon by specifically dephosphorylaƟng the T-loop 
are not well understood. This is an important knowledge gap, as a precise balance of kinase-
phosphatase acƟvity is criƟcal for the stabilisaƟon of a correct spindle structure suitable for 
facilitaƟng accurate segregaƟon of chromosomes to the daughter cells. Here, Yang et al. 
show, by combining biochemistry, structural modelling and funcƟonal rescue assays, that 
PP6 holoenzymes containing regulatory subunits R2 and R3 are capable of directly 
interacƟng and dephosphorylaƟng the Aurora-A T-loop phosphorylaƟon in vitro. However, in 
cells, the interacƟon of PP6-R3 with Aurora-A is the sole contributor to Aurora-A T-loop 
dephosphorylaƟon. Their data also suggest that PP6-R3 facilitates this by directly interacƟng 
with Aurora-A via its C-terminal disordered region, namely A- and P-boxes. This mode of 
binding appears to mimic that of Aurora-A acƟvators such as TPX2. Their data suggest that 
R3 A-box interacƟon is also required to selecƟvely dephosphorylate Aurora A T-loop. As far 
as R2 is concerned, they show that, though R2 can interact with Aurora A in vitro (likely via 
the R2 P box), in the cellular context this interacƟon is outcompeted by PLK1, which 
interferes with R2 binding to Aurora A (via a possible molecular mimicry involving the R2 P 
box).  

Strength: The findings that PP6-R3 is the sole contributor for dephosphorylaƟng Aurora A T-
loop and PP6-R2 - PLK1 interacƟon inhibit PP6-R2-mediated dephosphorylaƟon of Aurora T 
loop. 

Weakness: In the current form, conclusions around the structural basis for R3 binding to 
Aurora A and molecular mimicry as a raƟonale for PLK1-mediated PP6-R2 are not convincing 
and would require further biochemical and structural characterisaƟon. Also, in the absence 
of strong evidence that the putaƟve PLK1 PBD moƟf of R2 is phosphorylated in cells (or even 
in vitro biochemical analysis of the molecular interplay among phosphorylated R2, PLK1 PBD, 
and Aurora A), the proposed mechanism remains speculaƟve or correlaƟve.  

>> MulƟple lines of evidence support our conclusions, so we do not agree with the view that
the proposed mechanisms are overly correlaƟve or speculaƟve. We a perform combinaƟon
of binding and phosphatase assays to determine how PP6 recognises Aurora A, and cell-
based funcƟonal tests to confirm the cellular importance of PP6-R3 holoenzymes.
Furthermore, we do not claim that PLK1 regulaƟon is via molecular mimicry, it occludes a



binding site which overlaps with that for Aurora A. We generate specific point mutants that 
uncouple PLK1-binding and maintain Aurora A binding and phosphatase acƟvity. Figure 7 
shows that the well-characterised HK mutant of PLK1 which abolishes phospho-selecƟvity 
results in loss of interacƟon with PPP6R2 suggesƟng the docking moƟf is phosphorylated. 
We can add data that shows PLK1 phosphorylates PPP6R2 at this site, and that this is lost in 
the mutant or when a PLK1 inhibitor is added. 

To address the specific concerns raised by reviewer 1 we propose the add data showing: 

A. CompeƟƟon binding assays tesƟng if the binding site region of PPP6R3 can displace
TPX2 from Aurora A.

B. PhosphorylaƟon-dependent interacƟon of PLK1 with PPP6R2.
C. Confidence scores for Alphafold3 models with some addiƟonal analysis as requested.

Concerns: 

The predicted structures from AlphaFold 3 modelling need to be accompanied by their PAE 
plots. It is also important to include the pTM and iPTM scores. Without explicit statements 
on the confidence scores, it is difficult to assess the conclusions or the structural raƟonale 
provided.  

>> We can add this informaƟon as requested.

Close-up views of the predicted binding interfaces, with amino acids making direct contacts 
shown in sƟck representaƟon, will help appreciate the nature of the binding interface. 

>> We show the interacƟon surface on Aurora A and specific contact aromaƟc residues on
PPP6R3 in Figure 5D. The interfaces are extensive and a more detailed figure showing the
specific pockets on Aurora A for each of the aromaƟc residues would occupy a lot of space
without adding much informaƟon. This could be extended in a supplemental figure to show
the detail the referee asks for. We do provide sufficient informaƟon in the manuscript that
readers can always run the AF3 models to see this for themselves.

R3-Aurora A interacƟon: According to the models, both A and P boxes contribute to binding; 
however, the cellular biochemistry suggests that the interacƟon is mainly mediated via the A 
box. It would be helpful to describe the nature of the interacƟon interfaces - contribuƟon of 
A and P boxes to the total buried surface area of the complex will be informaƟve. 

>> We use the AF3 structural models to help guide the reader and understand our mapping
and point mutant binding assay data. The models show that the A and P boxes could in
principle contribute to Aurora A binding. However, the biochemical data clearly show that
for PPP6R3 only the A-box is crucial, whereas for PPP6R2 the P-box plays an important and



addiƟonal regulatory role. We can calculate the contribuƟons of the A and P-boxes to the 
“total buried surface area of the complex” for the AF3 predicƟons. 

Biochemical evaluaƟon of the direct interacƟon between R3 A box and Aurora A - It is not 
clear why the Coomassie gel is not shown. 

As this experiment was carried out using recombinantly purified proteins, the Coomassie-
stained SDS-PAGE of the pull-down will strengthen the conclusion.  

>> Purified proteins with posiƟve and negaƟve controls were used for the binding assays
supporƟng the conclusion that the interacƟon is direct. Western blot was used for detecƟon
since some of the binding fragments (e.g. TPX2) run at the same size on SDS-PAGE gels as
the Aurora A construct used. To avoid this issue we decided to detect binding with Western
blot. CBB gels can be added if required.

Figure 5. It is not clear if the Aurora A binding modes of R3 514-616 (shown in Fig 5A) and R3 
557-616 (shown in Fig. 5D) are idenƟcal or different, and why two different AF3 models were
generated?

>> Figure 5A and Figure 5D address different points using the same model. Figure 5A is a
comparison of PPP6R3 with known structures from the PDB and gives an overview of the
interacƟon surfaces. Figure 5D highlights specific PPP6R3 residues in the model which are
idenƟfied in the biochemical assays (Figure 5C) as being important for the interacƟon.

MutaƟng the Cysteine residue (C519) to a HisƟdine in the 'CHIH' moƟf in the context of A 
box abolishes R3 interacƟon with Aurora-A. It is unclear whether the predicted structural 
model can explain this observaƟon. The C519 is not highlighted in any of the structural 
models, and the text also does not describe the intermolecular contacts mediated by this 
Cys residue. 

>> We can highlight C519 on the model in Figure 5A. One can infer the posiƟon from the
current model which shows the R3 514-616 fragment.

The models used in the manuscript appear to suggest that there will be parƟal overlap 
between the TPX2 binding interface and R3 binding interface on Aurora A. If this is correct, 
will R3 binding to Aurora-A interfere with TPX2 binding? Have the authors aƩempted to 
model R3-Aurora A binding in the presence of TPX2? 

>> We can overlay the two models to show this directly. AF3 was trained on data including
the Aurora A/TPX2 structure so this is going to be biased towards that outcome. This seems
to go beyond the capabiliƟes of AF3 modelling.



What is the amino acid sequence similarity/idenƟty between the A and P sites of R2 and R3? 
Can the authors provide any reasoning for the variaƟons in the Aurora A binding mode of R2 
and R3? 

>> We can show sequence alignments of the A-box and P-box and add this to the
supplemental informaƟon.

The speculaƟon that R2-PLK1 binding interferes with R2-Aurora A interacƟon (as the P box 
region is involved in both PLK1 and Aurora A binding) needs to be supported by further 
compeƟƟve binding analysis using recombinantly purified proteins in either Size Exclusion 
Chromatography (SEC) or affinity pull-down experiments.  

>> We don’t agree with the claim that our conclusions are speculaƟve given the evidence in
the manuscript. First, we show that PLK1-bound PP6 cannot act to dephosphorylate Aurora
A. Second, we show that this inhibiƟon is lost when a PLK1 docking site mutant of PPP6R2 is
used. Third, we show in pull down assays that this mutant can bind to Aurora A but not to
PLK1. AddiƟonal data on the nature of the requirements for the PPP6R2-PLK1 interacƟon
can be provided, including the regulatory kinase.

Figure EV8A shows that R2 447-966 (a fragment containing both A and P boxes) can interact 
with both Aurora A and PLK1. Won't this contradict the idea that Aurora A and PLK1 binding 
regions R2 overlap, and PLK1 binding will likely interfere with Aurora A binding to R2? Or 
PLK1 binding remodels R2-Aurora A interacƟon? Was there any aƩempt to model the Aurora 
A - PLK1 - R2 complex using AlphaFold? 

>> PPP6R2 is used as the bait in Figure EV8A and can bind to either PLK1 or Aurora A in this
approach. Therefore, the experiment does not show that the same molecule of R2 is binding 
to both PLK1 and Aurora A at the same Ɵme. 
We have used Alphafold3 to model PLK1 binding and Aurora A binding to PPP6R2. These 
models reveal overlapping binding sites that match the biochemical data provided in the 
figures. However, we do not believe Alphafold 3 is the appropriate tool to model binding 
compeƟƟon, that would require addiƟonal sophisƟcated approaches. 

Typos: 

Line 231: '.... box A, as the minimal Aurora B-binding domain in PPP6R3' - it has to be Aurora 
A. 

Line 381: 'whereas 724AA mutant had not effect.' - 'no effect' 
>> All corrected.



Referee #2 (Report for Author) 

The authors describe the regulaƟon of Aurora A in mitosis, looking into the specific 
contribuƟons of PP6 trimeric holoenzymes. Using a microscopy image-based readout of 
mitoƟc progression and Aurora localizaƟon/phosphorylaƟon, they authors find that PP6-R3 
is the sole contributor to Aurora A dephosphorylaƟon in vivo, whereas in vitro PP6-R2 can 
funcƟon as a phosphatase as well. Through elegant truncaƟon and mutaƟon analyses based 
on AF3 modeling, the authors pinpoint a region in the PP6-R3 (the A-box) that mediates the 
interacƟon between Aurora A and PP6. The authors further demonstrate that PP6-R2 does 
not interact with Aurora A in vivo due to the presence of a Plk1 docking site, which is 
suggested to outcompete Aurora A binding. Altogether, the authors have idenƟfied a moƟf 
in a proposed intrinsically disordered region of PP6-R3 that mediates binding with Aurora A 
and provides mechanisƟc insight in a biologically relevant regulatory mechanism. This is a 
strong and interesƟng piece of work and would be a great fit with EMBO J. Below are some 
suggesƟons for improving the manuscript and making it more accessible to the readers.  
Major: 
An interesƟng unexplored aspect is whether R3 competes with all known AurA interactors or 
only a subset. Would it be possible to test the ability of the AurA TPX2, CEP192 and TACC3 
binding fragments their ability to compete with the R3-AurA interacƟon? 

>> To address this quesƟon we will add ƟtraƟon binding assays tesƟng whether a PPP6R3
fragment can compete TPX2 from Aurora A. This is the reverse to the referees suggesƟon but
we believe is more informaƟve since the phosphatase approaches the substrate, i.e. in cells
we imagine PPP6R3 must be able to displace TPX2 from Aurora A.

An important aspect missing is the affinity of the R3 and R2 binding elements for AurA and 
how this compares to known interactors such as TPX2. Since they have recombinant 
proteins, I suggest measuring affinity of the interacƟons. 

>> We agree affinity measurements would be informaƟve and will add these as request.

The proximity of the AurA binding site and the ANKRD binding site in R3 is intriguing and 
there seems to be an indicaƟon in their experiments that ANKRD binding to R3 might 
facilitate AurA binding. Have the authors tried to model the ANKRD interacƟon with the R3 
binding region? 

>> Yes, we have modelled the interaction of ANKRD subunits with PPP6R3. This
could be added to a supplemental figure. We agree with the referee that it is possible
that ANKRD subunits facilitate substrate binding. Alternatively, they may be important
for stabilising the PPP6R3 substrate binding region in the absence of substrate.

I could not find a useful excel file for the MS data provided. 



>> We will provide the MS data file as source data.

Specific comments: 

Line 24: Can the authors really claim that the A-box posiƟons the T-loop for efficient 
dephosphorylaƟon? There is no evidence provided on any conformaƟonal changes of the T-
loop, so in my opinion this claim is not supported by experimental data. 

>> We can revise the text to remove the specific point about the T-loop and implicaƟon that
there is a conformaƟonal change: “the A-box posiƟons Aurora A for efficient
dephosphorylaƟon”.

StarƟng line 43: the descripƟon of Aurora-Plk1-PP6 interplay could use a schemaƟc to help 
the reader. It is quite complex for the non-specialist. 

>> We can add a schemaƟc of the interplay between Aurora-Plk1-PP6 as suggested.

Line 204-220: The AF3 models are nice and are well supported by actual experimental data 
in many cases. However, it would be important to report model confidence including iPTM 
and PTM scores, providing PAE plots as supplementary data. In addiƟon, it would be great to 
see whether all 5 models return the same findings, or rather only a few do so. 

>> Alphafold 3 generate model confidence scores and we can add that informaƟon as
requested.

Line 106: typo, dependant > dependent 
Line 120-121: Figure 1B-D is an unusual way of showing staƟsƟcal tests. Unclear what the 
comparisons are. 

>> As described in the legend the staƟsƟcal tests are all against control, i.e. mulƟple pairwise
comparison with the appropriate correcƟon. The format was used to reduce the space taken
by the comparison bars.

Line 158-172: Can you make a statement on Aurora A binding here? 

>> This secƟon is focussed on the composiƟon of different PP6 holoenzymes rather than
Aurora A binding. That is addressed in the next secƟon. We could add some text here to
make it clear that the purpose of the analysis is to understand what might be relevant for
Aurora A recogniƟon by the PP6.



Line 161-165: I do not understand this reasoning. If the equivalent relaƟonship was observed 
for ANKRD's and PPR1-3, why would this explain one being a scaffold and the other not?  

>> As for other phosphatases, the regulatory subunits of PP6 are defined as those which
impart specific substrate recogniƟon properƟes. Our data show that ANKRD scaffold
subunits are common across PP6 holoenzymes containing the different regulatory subunits,
despite the fact the holoenzymes have different substrate recogniƟon properƟes.

Line 221 and further: For the interacƟon experiments (3E, but mainly 3F), I had a hard Ɵme 
geƫng my head around the different domains. Would it be possible to use a graphical 
representaƟon to label the different lanes, rather than their residue numbers? This can 
potenƟally be obtained by incorporaƟng (a reworked version of) the graphical 
representaƟon in fig 3B? 

>> We can do this easily for both Figure 3E and 3F. It was originally decided against since it
increased the size of the figure.

Line 256-278: Regarding the blots in Figure 4, does one of the anƟbodies (R3?) cross react 
with TPX2? Or why is it showing in all blots with R3? Is the epitope of the R3 anƟbody 
known? Could it be they have a shared binding Aurora A binding moƟf that the anƟbody 
recognizes? 

>> We don’t believe this is the case. A FLAG anƟbody was used to detect FLAG-TPX2 from
the substrate complexes, and FLAG-PPP6R3 from the enzyme complexes. We will improve
the labelling to mark non-specific bands i.e. IgG HC to make the figure panel easier to
understand.

Line 347: typo, phenylamine > phenylalanine 
>> Corrected.



Referee #3 (Report for Author) 

This interesƟng study follows on from previous work by the same team that idenƟfied PP6 as 
the key mitoƟc phosphatase for Aurora A. Here, the team has delved more deeply into the 
mechanism and made some important new discoveries. First, it is not only clear that PPP6R3 
is the only regulatory subunit that acts on Aurora A in cells, but that (and how) PPP6R2 is 
blocked from this funcƟon by PLK1. This is an especially elegant part of the study. Second, 
Using AlphaFold3 to model the complex, the team made mutaƟons in PPP6R3 that disrupt 
the interacƟon with Aurora A, which are then unable to sustain Aurora A dephosphorylaƟon 
in cells. One of the mutaƟons disrupts the interacƟon but enhances dephosphorylaƟon, 
which is interesƟng but the mechanism is not nailed down. Another major strength of the 
study is the robust and beauƟful cell work, especially with the knockout/rescue studies in 
Figure 8. 

The study has some limitaƟons that need to be addressed: 

Line 199. Figure 3A does not show comparable amounts of PPP6C recovered from co-IPs, the 
R1 has a much more intense band. Is this because there is more R1 in the cell lysate, or does 
it suggest there is an excess of R2/R3 subunits that are not part of a holoenzyme complex 
with the catalyƟc subunit? 

>> The different PP6 regulatory subunits are present at different levels in cells and we
believe have different stability and regulaƟon. For this reason, we used FLAG-tagged
exogenous proteins for the experiment in Figure 3A. Despite this, we find there is more
PPP6R1 in the cell extract and correspondingly more PPP6C is brought down, albeit it brings
down much less Aurora A.

There is insufficient informaƟon about the AlphaFold3 models for the work to be reproduced 
or to have confidence in the result. Was the modelling done using the server or a local 
installaƟon and what was the input (sequences, ligands, ions, PTMs)? Was the modelling 
done once or repeated. If repeated, how were models analysed and selected? What is the 
level of confidence in the modelling (pair-wise iPTM, ipSAE), and can the authors discuss 
how readers should regard the model (is it a possibility, is the main chain probably correct, 
are the side chains probably correct, which are the more reliable parts of the model). Will 
the models be included in the "source data"? 

>> We used the public version of AF3 with default configuraƟon provided by Google
DeepMind for this reason. Others can simply repeat the modelling without having to run a
local version of AF3. The specific sequences used in the modelling are described in the
figures with the specific ions noted. We can bring this informaƟon together in the methods
secƟon more clearly to describe all relevant details for each model shown.



>> We can add the models to the source data. The general point raised by the referee relates
to the interpretaƟon of the AF3 models. We have used them as possibiliƟes to help
understand our mutaƟonal and funcƟonal analysis. As such we would agree with the view
that the main chains are probably correct, and that some cauƟon about specific side chain
posiƟoning is required.

Another missing aspect of the paper is validaƟon of the AlphaFold model from the Aurora A 
side. Can the interacƟon with PPP6R3 be disrupted with point mutaƟons in Aurora A? 
AlternaƟvely, the model predicts compeƟƟon between PPP6R3 and other Aurora A 
interactors, notably TPX2. This would be easy to test in a compeƟƟon binding/IP experiment. 

>> We have not looked at Aurora A pockets further and feel it goes beyond the scope of the
current work due to the number of mutaƟons required in Aurora A to remove all the binding
sites, and technical challenges. We have previously made mulƟple mutaƟons to Aurora A
surface residues involved in binding and observed a strong impact on protein expression and
stability. Study of these unstable proteins would not deliver any useful informaƟon.

>> We can of carry out competition pulldown assays using purified proteins to show
for example that TPX2 and PPP6R3 compete with one another for Aurora A binding.

The more detailed model figure EV5A shows Aurora A was doubly phosphorylated (T287, 
T288). Why was the modelling done this way, was it needed to make the modelling work? 
T288 is the established, criƟcal site for acƟvaƟon of Aurora A , and the experimental data in 
the study, quite rightly, focussed enƟrely on that modificaƟon. Could phospho-T288 fit into 
the PPP6C acƟve site, perhaps in an alternaƟve model? There is a currently a disconnect 
between the structural modelling and the experimental data.  

>> Both T287 and T288 are reported to be phosphorylated in vivo, with T288 being
viewed as the major modification required for Aurora A activation. That model shows
both T287 and T288 are close to the PPP6C catalytic site and contact residues
previously shown to be important for catalysis. We can also show a model for T288
alone if that is required. It is important to stress that these are structural models that
have helped guide our study, and in this case the key point is the proximity of the key
residues in Aurora A to the PPP6C catalytic site. Whether the precise positions are
accurately captured by the model is less clear.

The experiment shown in Figure 4 is consistent with the C-terminal region of PPP6R3 as 
being criƟcal for Aurora A dephosphorylaƟon. An alternaƟve explanaƟon is that this 
truncated protein is less acƟve overall than wild-type - can the authors rule out this 
possibility? 

>> For these experiments we carefully control the amount of PP6 complex and
precise level of the catalytic subunit in the assays. Thus, all assays are done under
conditions where the level of activity should be the same. These experiments



therefore test the importance of substrate binding. In line with that suggestion, WT 
PP6 R3 and the R3 1-616 complexes have similar activity, whereas an R3 1-513 
complex has the same amount of catalytic subunit but no measurable activity 
towards Aurora A. Biological replicates were performed with different substrate and 
enzymes preparations to create the graphed data showing the activity 
measurements are both robust and reproducible. 

Figure 6 has interesƟng but seemingly contradictory results: the FA1 mutant has no Aurora A 
binding, and reduced Aurora A dephosphorylaƟon acƟvity; but the CA CH CCAA mutant also 
shows no Aurora A binding, but has increased Aurora A dephosphorylaƟon acƟvity. The 
suggested mechanisƟc explanaƟon of product dissociaƟon being limiƟng is interesƟng but 
further biochemical work is needed to support this conclusion. Is there any evidence that 
the CA CH CCAA mutant retains some binding to Aurora A? Is unphosphorylated Aurora A a 
potent inhibitor of Aurora A dephosphorylaƟon 

>> The CA CH CCAA in Figure 6 retains the conserved aromaƟc residues and sƟll has residual
Aurora A binding (see Figure 5 R3 CA = same mutaƟons). The FA1 mutant lacks both
detectable Aurora A binding and acƟvity towards Aurora A. We don’t know if Aurora A
inhibits Aurora A pT288 dephosphorylaƟon. That is an interesƟng proposal which we have
not tested. It would require high Aurora A concentraƟons that would probably not occur
within cells under normal condiƟons.

The study leaves one big quesƟon unanswered - how is the PP6 holoenzyme able to 
dephosphorylate TPX2/Aurora-A which is resistant to general phosphatases. Is it simply that 
it is a highly effecƟve phosphatase for Aurora-A, or does the PPP6R3 interacƟon with the 
kinase somehow loosen TPX2/Aurora-A complexes. This could be addressed with further 
biochemical studies, and perhaps modelling, but certainly needs to be discussed in the text. 

>> Our proposal is that PP6 can achieve what a general phosphatase cannot because of its
ability to occupy sites overlapping with Aurora A acƟvators, i.e. as the referee suggests it
“loosens” the interacƟon with TPX2. Pulldown data shows that TPX2 is no longer bound to
the Aurora A that interacts with PP6. A further piece of evidence in support of this is the
minimal PP6 R3 1-513 phosphatase which is effecƟvely reduced to a “general phosphatase”
core. This is unable to act on Aurora A/TPx2 complexes. We also believe this is where the
role of the ANKRD subunit may be important in chaperoning the exchange of Aurora A
acƟvators with the PP6 regulatory subunits. These ideas were raised in the discussion
secƟon of the manuscript to highlight the need for further work on this important quesƟon,
and can be extended further as requested by the referee.
>> CompeƟƟon binding assays and affinity measurements would also help address this
point.



Minor errors: 

Line 231, correct Aurora B to Aurora A. 
Line 270, correct binging to binding. 
Line 312, correct Aurora to Aurora A 

>> All corrected.
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EMBOJ-2026-124008R-Q. Correspondence with editor – iniƟal author responses. 

Referee #1 (Report for Author) 

Precisely orchestrated mitoƟc spindle assembly and stabilisaƟon are crucial for accurate 
chromosome segregaƟon. Aurora A kinase is a conserved major regulator of the mitoƟc 
spindle. Aurora A localisaƟon and acƟvaƟon are modulated by various regulators such as 
TPX2, CENP192, TACC3 and phosphatase PP6. While mechanisms influencing Aurora A 
localisaƟon and acƟvaƟon, the laƩer via T-loop phosphorylaƟon, are well studied, 
mechanisms that counteract Aurora A acƟvaƟon by specifically dephosphorylaƟng the T-loop 
are not well understood. This is an important knowledge gap, as a precise balance of kinase-
phosphatase acƟvity is criƟcal for the stabilisaƟon of a correct spindle structure suitable for 
facilitaƟng accurate segregaƟon of chromosomes to the daughter cells. Here, Yang et al. 
show, by combining biochemistry, structural modelling and funcƟonal rescue assays, that 
PP6 holoenzymes containing regulatory subunits R2 and R3 are capable of directly 
interacƟng and dephosphorylaƟng the Aurora-A T-loop phosphorylaƟon in vitro. However, in 
cells, the interacƟon of PP6-R3 with Aurora-A is the sole contributor to Aurora-A T-loop 
dephosphorylaƟon. Their data also suggest that PP6-R3 facilitates this by directly interacƟng 
with Aurora-A via its C-terminal disordered region, namely A- and P-boxes. This mode of 
binding appears to mimic that of Aurora-A acƟvators such as TPX2. Their data suggest that 
R3 A-box interacƟon is also required to selecƟvely dephosphorylate Aurora A T-loop. As far 
as R2 is concerned, they show that, though R2 can interact with Aurora A in vitro (likely via 
the R2 P box), in the cellular context this interacƟon is outcompeted by PLK1, which 
interferes with R2 binding to Aurora A (via a possible molecular mimicry involving the R2 P 
box).  

Strength: The findings that PP6-R3 is the sole contributor for dephosphorylaƟng Aurora A T-
loop and PP6-R2 - PLK1 interacƟon inhibit PP6-R2-mediated dephosphorylaƟon of Aurora T 
loop. 

Weakness: In the current form, conclusions around the structural basis for R3 binding to 
Aurora A and molecular mimicry as a raƟonale for PLK1-mediated PP6-R2 are not convincing 
and would require further biochemical and structural characterisaƟon. Also, in the absence 
of strong evidence that the putaƟve PLK1 PBD moƟf of R2 is phosphorylated in cells (or even 
in vitro biochemical analysis of the molecular interplay among phosphorylated R2, PLK1 PBD, 
and Aurora A), the proposed mechanism remains speculaƟve or correlaƟve.  

>> To address the specific concerns raised by reviewer 1 we have fully revised the
manuscript Figures 3-7 to add new data showing:

A. CompeƟƟon binding assays with purified proteins showing PPP6R3 and acƟvators
TPX2, CEP192 and TAC3 compete for binding to Aurora A. This is accompanied by
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addiƟonal AlphaFold 3 modelling to beƩer describe the binding interfaces including 
calculaƟons for buried surface areas and interface overlap (Figure 6 and EV3). Tables 
S1-S4 provide a more detailed descripƟon. 

B. CompeƟƟon binding assays with purified proteins showing that PLK1 and Aurora A 
compete for overlapping binding sites on PPP6R2. AddiƟonal analysis of this 
interacƟon shows the PLK1 polo-box domain recogniƟon of the phosphorylated 
pS771 residue in the C-terminus of PPP6R2 is necessary for compeƟƟon. This data is 
accompanied by addiƟonal AlphaFold 3 modelling to beƩer describe the binding 
interfaces to PLK1 and Aurora A (Figure 7 and EV7). Tables S5-S6 provide a more 
detailed descripƟon. 

C. We have fully revised the Alphafold3 modelling to use 5 random seeds and the top 5 
models per seed for the analysis. This allows us to more clearly separate confident 
seed independent interacƟons from “noise”. PAE plots are shown with plots of 
confidence scores for binding interfaces (Figures EV3, EV4, EV7). Tables S1-S6 provide 
per residue confidence scores for the interfaces. Input files for creaƟng AlphaFold 3 
server batch jobs, the search output files, Python processing scripts, and data tables 
are all provided in source data or with the manuscript. 

 
Concerns: 
 
The predicted structures from AlphaFold 3 modelling need to be accompanied by their PAE 
plots. It is also important to include the pTM and iPTM scores. Without explicit statements 
on the confidence scores, it is difficult to assess the conclusions or the structural raƟonale 
provided.  

>> PAE plots for the best models per seed have been added to the relevant figures (Figures 
EV3, EV4, EV7) and confidence scores are given in those figure legends and main results text 
(lines 245, 252-254). These plots are derived from fully revised the Alphafold3 modelling 
using 5 random seeds and the top 5 models per seed for the analysis. As explained, this 
allows us to more clearly separate confident seed independent interacƟons from “noise”. 
Tables S1-S6 provide per residue confidence scores, contact probabiliƟes and distances for 
the interfaces. Input files for creaƟng AlphaFold 3 server batch jobs, the search output files, 
Python processing scripts, and data tables are all provided in source data or with the 
manuscript. 
 
Close-up views of the predicted binding interfaces, with amino acids making direct contacts 
shown in sƟck representaƟon, will help appreciate the nature of the binding interface. 

>> We show the conserved interacƟon surface on Aurora A and specific contact aromaƟc 
residues on PPP6R3 and PPP6R2 (Figure 5A, 6A and EV3H). We have added a more detailed 
comparison of these surfaces with crystal structures for TPX2, CEP192 and TACC3 including 



comparison of the buried surface areas (Figure 6B-6C). We have provided sufficient 
informaƟon with the manuscript so that readers can run the AF3 models or view the PyMOL 
sessions to see this for themselves. 

R3-Aurora A interacƟon: According to the models, both A and P boxes contribute to binding; 
however, the cellular biochemistry suggests that the interacƟon is mainly mediated via the A 
box. It would be helpful to describe the nature of the interacƟon interfaces - contribuƟon of 
A and P boxes to the total buried surface area of the complex will be informaƟve. 

>> Our biochemical data show that the A-box is the major essenƟal binding site for both
PPP6R3 and PPP6R2 (Figures 3-6, EV3), whereas the P-box imparts PLK1 regulaƟon to
PPP6R2 (Figure 7, EV3 and EV7). The revised AlphaFold 3 structural modelling did not
support a high confidence interacƟon for the PPP6R3 P-box region to Aurora A, there was
some variability between seeds and it fell just below the 60% occupancy threshold and had a
lower mean pLDDT than for PPP6R2 (Figure EV3E-3G).

We have calculated the contribuƟons of the A and P-boxes to the total buried surface areas 
for the different PPP6R3 and PPP6R2 complexes and compared these to crystal structures for 
TPX2, CEP192 and TACC3 (Figure 6A-6D), see results text (lines 306-333). 

Biochemical evaluaƟon of the direct interacƟon between R3 A box and Aurora A - It is not 
clear why the Coomassie gel is not shown. 

As this experiment was carried out using recombinantly purified proteins, the Coomassie-
stained SDS-PAGE of the pull-down will strengthen the conclusion.  

>> A CBB stained gel has been added as requested (Figure 3I). Purified proteins with posiƟve
and negaƟve controls were used for the binding assays supporƟng the conclusion that the
interacƟon is direct. Western blot was used for detecƟon since the TPX2 fragments runs at
nearly the same size on SDS-PAGE as the Aurora A construct used.

Figure 5. It is not clear if the Aurora A binding modes of R3 514-616 (shown in Fig 5A) and R3 
557-616 (shown in Fig. 5D) are idenƟcal or different, and why two different AF3 models were
generated?

>> We have fully revised the AlphaFold 3 modelling as explained above. The original models
were idenƟcal with different views shown to highlight different aspects of the interacƟon.

MutaƟng the Cysteine residue (C519) to a HisƟdine in the 'CHIH' moƟf in the context of A 
box abolishes R3 interacƟon with Aurora-A. It is unclear whether the predicted structural 
model can explain this observaƟon. The C519 is not highlighted in any of the structural 



models, and the text also does not describe the intermolecular contacts mediated by this 
Cys residue. 

>> This secƟon of the manuscript has been fully revised to add addiƟonal in vitro binding
data using cysteine point mutants to beƩer address these quesƟons (Figure EV5). Analysis of
the PPP6R3 CA CH CCAA (‘CA all’) in the original Figures 5 & 6 had residual Aurora A binding
and elevated phosphatase acƟvity. We find that the PPP6R3 ‘CA all’ mutant holoenzymes
show less interacƟon with Aurora A (Figure EV5A). However, a purified recombinant R3
binding fragment, in the absence of other components, shows the same binding to Aurora A
as wild-type PPP6R3 (Figure EV5B). Therefore, as the referee suggested the mutant does
retain Aurora A binding acƟvity. This mutant is interesƟng because it shoes enhanced
phosphatase acƟvity in vitro and in cells (Figure EV5B-C and Figure 8). We have also
extended the analysis of the ANKRD containing holoenzymes which is potenƟally relevant for
understanding the role of the cysteine moƟfs (Figure EV4). The text has been updated to
reflect these results (lines 335-373).

The models used in the manuscript appear to suggest that there will be parƟal overlap 
between the TPX2 binding interface and R3 binding interface on Aurora A. If this is correct, 
will R3 binding to Aurora-A interfere with TPX2 binding? Have the authors aƩempted to 
model R3-Aurora A binding in the presence of TPX2? 

>> Yes, there is overlap between the PPP6R and Aurora A acƟvator binding surfaces,
including TPX2. As menƟoned above in reference to another quesƟons, we show the
conserved interacƟon surface on Aurora A and specific contact aromaƟc residues on PPP6R3
and PPP6R2 (Figure 5A, 6A and EV3H). We have added a more detailed comparison of these
surfaces with crystal structures for TPX2, CEP192 and TACC3 including comparison of the
buried surface areas (Figure 6B-6C). Modelling Aurora A in the presence of TPX2 and PPP6R3
gives outputs like the TPX2-Aurora A crystal structure which we assume is in the AlphaFold 3
training data. More sophisƟcated molecular dynamics simulaƟons would be needed to give
further insights into binding site compeƟƟon.

What is the amino acid sequence similarity/idenƟty between the A and P sites of R2 and R3? 
Can the authors provide any reasoning for the variaƟons in the Aurora A binding mode of R2 
and R3? 

>> Sequence alignments of the A-box and P-box are in the supplemental informaƟon
(Appendix Figure S1A-S1B).

The speculaƟon that R2-PLK1 binding interferes with R2-Aurora A interacƟon (as the P box 
region is involved in both PLK1 and Aurora A binding) needs to be supported by further 



compeƟƟve binding analysis using recombinantly purified proteins in either Size Exclusion 
Chromatography (SEC) or affinity pull-down experiments.  

>> We have added compeƟƟon binding assays with purified proteins showing that PLK1 and
Aurora A compete for overlapping binding sites on PPP6R2. AddiƟonal analysis of this
interacƟon shows the PLK1 polo-box domain recogniƟon of the phosphorylated pS771
residue in the C-terminus of PPP6R2 is necessary for compeƟƟon. This data is accompanied
by addiƟonal AlphaFold 3 modelling to beƩer describe the binding interfaces to PLK1 and
Aurora A (Figure 7 and EV7). Tables S5-S6 provide a more detailed descripƟon.

Figure EV8A shows that R2 447-966 (a fragment containing both A and P boxes) can interact 
with both Aurora A and PLK1. Won't this contradict the idea that Aurora A and PLK1 binding 
regions R2 overlap, and PLK1 binding will likely interfere with Aurora A binding to R2? Or 
PLK1 binding remodels R2-Aurora A interacƟon? Was there any aƩempt to model the Aurora 
A - PLK1 - R2 complex using AlphaFold? 

>> PPP6R2 used as the bait in the original Figure EV8A was in excess and can bind to either
PLK1 or Aurora A in this approach. Therefore, the experiment does not show that the same
molecule of R2 is binding to both PLK1 and Aurora A at the same Ɵme. New data shows
that the PLK1 polo-box domain can directly compete for Aurora A binding to PPP6R3 via
the P-box (Figure 7G).We have used Alphafold3 to model PLK1 binding and Aurora A binding
to PPP6R2. These models reveal overlapping binding sites that match the biochemical data
provided in the figures. However, Alphafold 3 is not the appropriate tool to model binding
compeƟƟon, that would require addiƟonal sophisƟcated molecular dynamics approaches.

Typos: 
>> All corrected.

Line 231: '.... box A, as the minimal Aurora B-binding domain in PPP6R3' - it has to be Aurora 
A. 
Line 381: 'whereas 724AA mutant had not effect.' - 'no effect' 



Referee #2 (Report for Author) 

The authors describe the regulaƟon of Aurora A in mitosis, looking into the specific 
contribuƟons of PP6 trimeric holoenzymes. Using a microscopy image-based readout of 
mitoƟc progression and Aurora localizaƟon/phosphorylaƟon, they authors find that PP6-R3 
is the sole contributor to Aurora A dephosphorylaƟon in vivo, whereas in vitro PP6-R2 can 
funcƟon as a phosphatase as well. Through elegant truncaƟon and mutaƟon analyses based 
on AF3 modeling, the authors pinpoint a region in the PP6-R3 (the A-box) that mediates the 
interacƟon between Aurora A and PP6. The authors further demonstrate that PP6-R2 does 
not interact with Aurora A in vivo due to the presence of a Plk1 docking site, which is 
suggested to outcompete Aurora A binding. Altogether, the authors have idenƟfied a moƟf 
in a proposed intrinsically disordered region of PP6-R3 that mediates binding with Aurora A 
and provides mechanisƟc insight in a biologically relevant regulatory mechanism. This is a 
strong and interesƟng piece of work and would be a great fit with EMBO J. Below are some 
suggesƟons for improving the manuscript and making it more accessible to the readers.  
Major: 
An interesƟng unexplored aspect is whether R3 competes with all known AurA interactors or 
only a subset. Would it be possible to test the ability of the AurA TPX2, CEP192 and TACC3 
binding fragments their ability to compete with the R3-AurA interacƟon? 

>> CompeƟƟon binding assays with purified proteins showing PPP6R3 and acƟvators TPX2,
CEP192 and TAC3 compete for binding to Aurora A. This is accompanied by addiƟonal
AlphaFold 3 modelling to beƩer describe the binding interfaces including calculaƟons for
buried surface areas and interface overlap (Figure 6 and EV3). Tables S1-S4 provide a more
detailed descripƟon.

An important aspect missing is the affinity of the R3 and R2 binding elements for AurA and 
how this compares to known interactors such as TPX2. Since they have recombinant 
proteins, I suggest measuring affinity of the interacƟons. 

>> We have carried out SPR and added affinity measurements for PPP6R3-Aurora A (Figure
5D-5E).

The proximity of the AurA binding site and the ANKRD binding site in R3 is intriguing and 
there seems to be an indicaƟon in their experiments that ANKRD binding to R3 might 
facilitate AurA binding. Have the authors tried to model the ANKRD interacƟon with the R3 
binding region? 

>> We have modelled the interacƟon of ANKRD subunits with PPP6R3 holoenzymes (Figures
EV4 and EV5). As suggested by the referee it is possible that ANKRD subunits facilitate
substrate binding or acƟvity in some way, and this may be related to the role of the cysteine
CHIH moƟf. AlternaƟvely, they may be important for stabilising the PPP6R3 substrate binding



region in the absence of substrate. These possibiliƟes are described in the text (lines 335-
373). 

I could not find a useful excel file for the MS data provided. 

>> The MS data tables are provided as source data.

Specific comments: 

Line 24: Can the authors really claim that the A-box posiƟons the T-loop for efficient 
dephosphorylaƟon? There is no evidence provided on any conformaƟonal changes of the T-
loop, so in my opinion this claim is not supported by experimental data. 

>> This is an important point and we thank the referee for raising it. The extended AlphaFold
3 analysis using mulƟple seeds makes it clear that there are three robust interfaces PPP6C to
the SAPS domain of PPP6R subunits, between the C-terminal A-box region of PPP6R2/3 and
Aurora A or ANKRD subunits (we use ANKRD52 as representaƟve. However, we find that
between model seeds the posiƟon of the PPP6C catalyƟc subunit and Aurora A or ANKRD-
bound A-box is variable (Figure EV3G). Therefore, although the modelling shows that PPP6C
can approach the T-loop it does not support a defined posiƟon and we have therefore
removed this figure panel and revised the text (lines 239-267).

StarƟng line 43: the descripƟon of Aurora-Plk1-PP6 interplay could use a schemaƟc to help 
the reader. It is quite complex for the non-specialist. 

>> We have fully revised the presentaƟon of this data and hope the breakdown into
modelling and data elements comparing Aurora A-PPP6R2 then PLK1-PPP6R2 less confusing
than our original presentaƟon  (Figure 7 and EV7).

Line 204-220: The AF3 models are nice and are well supported by actual experimental data 
in many cases. However, it would be important to report model confidence including iPTM 
and PTM scores, providing PAE plots as supplementary data. In addiƟon, it would be great to 
see whether all 5 models return the same findings, or rather only a few do so. 

>> We have fully revised the Alphafold3 modelling to use 5 random seeds and the top 5
models per seed for the analysis. This allows us to more clearly separate confident seed
independent interacƟons from “noise”. PAE plots are shown with plots of confidence scores
for binding interfaces (Figures EV3, EV4, EV7). Tables S1-S6 provide per residue confidence
scores for the interfaces. Input files for creaƟng AlphaFold 3 server batch jobs, the search
output files, Python processing scripts, and data tables are all provided in source data or
with the manuscript.



Line 106: typo, dependant > dependent 
Line 120-121: Figure 1B-D is an unusual way of showing staƟsƟcal tests. Unclear what the 
comparisons are. 

>> As described in the legend the staƟsƟcal tests are all against control, i.e. mulƟple pairwise
comparison with the appropriate correcƟon. The format was used to reduce the space taken
by the comparison bars.

Line 158-172: Can you make a statement on Aurora A binding here? 

>> This secƟon of text was removed during revisions. Aurora A binding is menƟoned
immediately aŌer this (lines 166-190).

Line 161-165: I do not understand this reasoning. If the equivalent relaƟonship was observed 
for ANKRD's and PPR1-3, why would this explain one being a scaffold and the other not?  

>> As for other phosphatases, the regulatory subunits of PP6 are defined as those which
impart specific substrate recogniƟon properƟes. Our data show that ANKRD scaffold
subunits are common across PP6 holoenzymes containing the different regulatory subunits,
despite the fact the holoenzymes have different substrate recogniƟon properƟes. We also
show that ANKRD binding although important in cells is not essenƟal for Aurora A binding.

Line 221 and further: For the interacƟon experiments (3E, but mainly 3F), I had a hard Ɵme 
geƫng my head around the different domains. Would it be possible to use a graphical 
representaƟon to label the different lanes, rather than their residue numbers? This can 
potenƟally be obtained by incorporaƟng (a reworked version of) the graphical 
representaƟon in fig 3B? 

>> We have added some addiƟonal graphical elements to mark constructs that do/don’t
contain the A- or P-boxes. This helps gain an overview of the results.

Line 256-278: Regarding the blots in Figure 4, does one of the anƟbodies (R3?) cross react 
with TPX2? Or why is it showing in all blots with R3? Is the epitope of the R3 anƟbody 
known? Could it be they have a shared binding Aurora A binding moƟf that the anƟbody 
recognizes? 

>> We don’t believe this is the case. A FLAG anƟbody was used to detect FLAG-TPX2 from
the substrate complexes and FLAG-PPP6R3 from the enzyme complexes. We have improved
the labelling to mark the specific bands.

Line 347: typo, phenylamine > phenylalanine 
>> Corrected.



Referee #3 (Report for Author) 

This interesƟng study follows on from previous work by the same team that idenƟfied PP6 as 
the key mitoƟc phosphatase for Aurora A. Here, the team has delved more deeply into the 
mechanism and made some important new discoveries. First, it is not only clear that PPP6R3 
is the only regulatory subunit that acts on Aurora A in cells, but that (and how) PPP6R2 is 
blocked from this funcƟon by PLK1. This is an especially elegant part of the study. Second, 
Using AlphaFold3 to model the complex, the team made mutaƟons in PPP6R3 that disrupt 
the interacƟon with Aurora A, which are then unable to sustain Aurora A dephosphorylaƟon 
in cells. One of the mutaƟons disrupts the interacƟon but enhances dephosphorylaƟon, 
which is interesƟng but the mechanism is not nailed down. Another major strength of the 
study is the robust and beauƟful cell work, especially with the knockout/rescue studies in 
Figure 8. 

The study has some limitaƟons that need to be addressed: 

Line 199. Figure 3A does not show comparable amounts of PPP6C recovered from co-IPs, the 
R1 has a much more intense band. Is this because there is more R1 in the cell lysate, or does 
it suggest there is an excess of R2/R3 subunits that are not part of a holoenzyme complex 
with the catalyƟc subunit? 

>> The different PP6 regulatory subunits are present at different levels in cells and we
believe have different stability and regulaƟon. For this reason, we used FLAG-tagged
exogenous proteins for the experiment in Figure 3A. Despite this, we find there is more
PPP6R1 in the cell extract and correspondingly more PPP6C is brought down, albeit it brings
down much less Aurora A.

There is insufficient informaƟon about the AlphaFold3 models for the work to be reproduced 
or to have confidence in the result. Was the modelling done using the server or a local 
installaƟon and what was the input (sequences, ligands, ions, PTMs)? Was the modelling 
done once or repeated. If repeated, how were models analysed and selected? What is the 
level of confidence in the modelling (pair-wise iPTM, ipSAE), and can the authors discuss 
how readers should regard the model (is it a possibility, is the main chain probably correct, 
are the side chains probably correct, which are the more reliable parts of the model). Will 
the models be included in the "source data"? 

>> We have fully revised the Alphafold3 modelling to use 5 random seeds and the top 5
models per seed for the analysis. This allows us to more clearly separate confident seed
independent interacƟons from “noise”. PAE plots are shown with plots of confidence scores
for binding interfaces (Figures EV3, EV4, EV7). Tables S1-S6 provide per residue confidence
scores for the interfaces. Input files for creaƟng AlphaFold 3 server batch jobs, the search
output files, Python processing scripts, and data tables are all provided in source data or



with the manuscript. This informaƟon is described in the methods secƟon more clearly to 
describe all relevant details for each model shown. 

>> The general point raised by the referee relates to the interpretaƟon of the AlphaFold 3
models. We have used them as possibiliƟes to help understand our mutaƟonal and
funcƟonal analysis. As such we would agree with the view that the main chains are probably
correct, and that some cauƟon about specific side chain posiƟoning is required, even when
mulƟple model seeds are used.

Another missing aspect of the paper is validaƟon of the AlphaFold model from the Aurora A 
side. Can the interacƟon with PPP6R3 be disrupted with point mutaƟons in Aurora A? 
AlternaƟvely, the model predicts compeƟƟon between PPP6R3 and other Aurora A 
interactors, notably TPX2. This would be easy to test in a compeƟƟon binding/IP experiment. 

>> We added biochemical analysis of the Aurora A surface, focussing on the S155R mutaƟon
which sits at a surface important for TPX2 interacƟon. In brief, yes mutaƟon also abolishes
PPP6R3 binding as well TPX2 (Figure 6F-6H).

>> We have added compeƟƟon binding assays with purified proteins showing PPP6R3 and
acƟvators TPX2, CEP192 and TAC3 compete for binding to Aurora A. This is accompanied by
addiƟonal AlphaFold 3 modelling to beƩer describe the binding interfaces including
calculaƟons for buried surface areas and interface overlap (Figure 6 and EV3). Tables S1-S4
provide a more detailed descripƟon.

>> We have also added compeƟƟon binding assays with purified proteins showing that PLK1
and Aurora A compete for overlapping binding sites on PPP6R2. AddiƟonal analysis of this
interacƟon shows the PLK1 polo-box domain recogniƟon of the phosphorylated pS771
residue in the C-terminus of PPP6R2 is necessary for compeƟƟon. This data is accompanied
by addiƟonal AlphaFold 3 modelling to beƩer describe the binding interfaces to PLK1 and
Aurora A (Figure 7 and EV7). Tables S5-S6 provide a more detailed descripƟon.

The more detailed model figure EV5A shows Aurora A was doubly phosphorylated (T287, 
T288). Why was the modelling done this way, was it needed to make the modelling work? 
T288 is the established, criƟcal site for acƟvaƟon of Aurora A , and the experimental data in 
the study, quite rightly, focussed enƟrely on that modificaƟon. Could phospho-T288 fit into 
the PPP6C acƟve site, perhaps in an alternaƟve model? There is a currently a disconnect 
between the structural modelling and the experimental data.  

>> This is an important point related to one raised by referee 2, and we thank referee 3 for
raising it. We have now performed all modelling with only pT288. The extended AlphaFold 3
analysis using mulƟple seeds makes it clear that there are three robust interfaces PPP6C to
the SAPS domain of PPP6R subunits, between the C-terminal A-box region of PPP6R2/3 and
Aurora A or ANKRD subunits (we use ANKRD52 as representaƟve. However, we find that



between model seeds the posiƟon of the PPP6C catalyƟc subunit and Aurora A or ANKRD-
bound A-box is variable (Figure EV3G). Therefore, although the modelling shows that PPP6C 
can approach the T-loop it does not support a defined posiƟon and we have therefore 
removed this figure panel and revised the text (lines 239-267). 

The experiment shown in Figure 4 is consistent with the C-terminal region of PPP6R3 as 
being criƟcal for Aurora A dephosphorylaƟon. An alternaƟve explanaƟon is that this 
truncated protein is less acƟve overall than wild-type - can the authors rule out this 
possibility? 

>> For these experiments we carefully control the amount of PP6 complex and precise level
of the PPP6C catalyƟc subunit in the assays. Thus, all assays are done under condiƟons
where the level of acƟvity should be the same. These experiments therefore test the
importance of substrate binding. In line with that suggesƟon, WT PP6 R3 and the R3 1-616
complexes have similar acƟvity. whereas an R3 1-513 complex lacking the substrate binding
region has the same amount of catalyƟc subunit but no measurable acƟvity towards
Aurora A (Figures 4A-4C). In addiƟon, the Aurora A binding mutant FA form of holoenzyme
contains full length PPP6R3 and has no acƟvity above baseline (Figure 5F and 5G).
AddiƟonally, the truncated PPP6R3 1-616 holoenzymes bind the same amount of substrate
as the full-length (Figure 3H, whereas the 1-513 and FA mutants do not bind Aurora A
(Figure 3H and 5B-5C).  Biological replicates were performed with different substrate and
enzymes preparaƟons to create the graphed data showing the acƟvity measurements are
both robust and reproducible (Figure 4C and Figure 5G). We conclude that simplest
explanaƟon for these findings is that the C-terminal region is the substrate binding site.

Figure 6 has interesƟng but seemingly contradictory results: the FA1 mutant has no Aurora A 
binding, and reduced Aurora A dephosphorylaƟon acƟvity; but the CA CH CCAA mutant also 
shows no Aurora A binding, but has increased Aurora A dephosphorylaƟon acƟvity. The 
suggested mechanisƟc explanaƟon of product dissociaƟon being limiƟng is interesƟng but 
further biochemical work is needed to support this conclusion. Is there any evidence that 
the CA CH CCAA mutant retains some binding to Aurora A? Is unphosphorylated Aurora A a 
potent inhibitor of Aurora A dephosphorylaƟon 

>> This secƟon of the manuscript has been fully revised to add addiƟonal in vitro binding
data using cysteine point mutants to beƩer address these quesƟons (Figure EV5). Analysis of
the PPP6R3 CA CH CCAA (‘CA all’) in the original Figures 5 & 6 had residual Aurora A binding
and elevated phosphatase acƟvity. We find that the PPP6R3 ‘CA all’ mutant holoenyzmes
show less interacƟon with Aurora A (Figure EV5A). However, a purified recombinant R3
binding fragment, in the absence of other components, shows the same binding to Aurora A
as wild-type PPP6R3 (Figure EV5B). Therefore, as the referee suggested the mutant does
retain Aurora A binding acƟvity. This mutant is interesƟng because it shoes enhanced
phosphatase acƟvity in vitro and in cells (Figure EV5B-C and Figure 8). We have also



extended the analysis of the ANKRD containing holoenzymes which is potenƟally relevant for 
understanding the role of the cysteine moƟfs (Figure EV4). The text has been updated to 
reflect these results (lines 335-373). 

The study leaves one big quesƟon unanswered - how is the PP6 holoenzyme able to 
dephosphorylate TPX2/Aurora-A which is resistant to general phosphatases. Is it simply that 
it is a highly effecƟve phosphatase for Aurora-A, or does the PPP6R3 interacƟon with the 
kinase somehow loosen TPX2/Aurora-A complexes. This could be addressed with further 
biochemical studies, and perhaps modelling, but certainly needs to be discussed in the text. 

>> We show that PPP6R3 and Aurora A acƟvators compete for the same sites. Our proposal
is that PP6 can achieve what a general phosphatase cannot because of this ability to mimic
and occupy sites overlapping with Aurora A acƟvators, i.e. as the referee suggests it
“loosens” the interacƟon with TPX2. Pulldown data shows that TPX2 is no longer bound to
the Aurora A that interacts with PP6. A further piece of evidence in support of this is the
minimal PP6 R3 1-513 phosphatase which is effecƟvely reduced to a “general phosphatase”
core. This is unable to act on Aurora A-TPX2 complexes. We also think this is where the role
of the ANKRD subunit may be important in chaperoning the exchange of Aurora A acƟvators
with the PP6 regulatory subunits. These ideas and previous work on allosteric control of
Aurora A are raised in the discussion secƟon of the manuscript to highlight the need for
further work on this important quesƟon.

>> CompeƟƟon binding assays and affinity measurements using TPX2, CEP192 and TACC3
and addiƟonal AlphaFold 3 modelling of the overlapping binding interfaces have been added
to directly address these points (Figure 5, Figure 6 and Figure EV3).

Minor errors: 

Line 231, correct Aurora B to Aurora A. 
Line 270, correct binging to binding. 
Line 312, correct Aurora to Aurora A 

>> All corrected.
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once more by the three original referees (see comments below), and I am happy to say that they were fully satisfied with the
revisions. We shall therefore be ready to accept the manuscript for publication, following incorporation of the following remaining
editorial issues: 

- Please carefully go through the reference list and make sure that all references have their complete citation information -
including year, journal name & volume, and page/elocator numbers - especially the latter information is currently missing for a
number of references.
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