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20th May 20201st Editorial Decision

Dear Robert , 

Thank you for the submission of your research manuscript  to our journal, which was now seen by
two referees, whose reports are copied below. 

We concur with the referees that the proposed role of ACTN4 in nuclear act in regulat ion and hence
post-mitot ic nuclear expansion. However, they the referees also raise important concerns that need
to be addressed prior to publicat ion in this journal. In part icular, 

1. Cell cycle phase dependence of ACTN4 nuclear localizat ion should be reported (referee #2, 2nd
paragraph).
2. All knock-down and reconst itut ion experiments (with wt or delet ion mutants) require western blot
controls (referee #1 point  1 and referee #2 points 4 and 8).
3. Current ly there is not enough support  for the following statements: 'ACTN4 sliding on act in
bundles' ,'ACTN4 cross-links act in filaments' (referee #1 points 2 and 3) and ACTN4 mediated
nuclear act in assembly (referee #2, point  6). If these cannot be addressed experimentally, the text
should be re-phrased. Similarly, a different word should be used to define the nuclear act in
structures (referee #2, point  5).
4. Better support  into ACTN4 presence in the nucleus (not on the cytosolic face of the nuclear
membrane) (referee #2, point  1). If this point  cannot be addressed experimentally, the text  should
be re-phrased.
5. G1 cell size of ACTN4 depleted cells should be shown (referee #2, point  7)

I find the reports informed and construct ive, and believe that addressing the concerns raised will
significant ly strengthen the manuscript . 

Given these posit ive requirements, we would like to invite you to revise your manuscript  with the
understanding that the referee concerns (as in their reports) must be fully addressed and their
suggest ions taken on board. Please address all referee concerns in a complete point-by-point
response. Acceptance of the manuscript  will depend on a posit ive outcome of a second round of
review. It  is EMBO reports policy to allow a single round of revision only and acceptance or reject ion
of the manuscript  will therefore depend on the completeness of your responses included in the
next, final version of the manuscript . 

We generally allow three months as standard revision t ime. As a matter of policy, compet ing
manuscripts published during this period will not  negat ively impact on our assessment of the
conceptual advance presented by your study. However, we request that  you contact  the editor as
soon as possible upon publicat ion of any related work, to discuss how to proceed. Should you
foresee a problem in meet ing this three-month deadline, please let  us know in advance and we may
be able to grant an extension. 

*** Temporary update to EMBO Press scooping protect ion policy: 
We are aware that many laboratories cannot funct ion at  full efficiency during the current COVID-
19/SARS-CoV-2 pandemic and have therefore extended our 'scooping protect ion policy' to cover
the period required for a full revision to address the experimental issues highlighted in the editorial
decision let ter. Please contact  the scient ific editor handling your manuscript  to discuss a revision
plan should you need addit ional t ime, and also if you see a paper with related content published
elsewhere.*** 



IMPORTANT NOTE: we perform an init ial quality control of all revised manuscripts before re-review.
Your manuscript  will FAIL this control and the handling will be DELAYED if the following APPLIES: 
1. A data availability sect ion providing access to data deposited in public databases is missing
(where applicable).
2. Your manuscript  contains stat ist ics and error bars based on n=2 or on technical replicates.
Please use scatter plots in these cases.

Supplementary/addit ional data: The Expanded View format, which will be displayed in the main
HTML of the paper in a collapsible format, has replaced the Supplementary informat ion. You can
submit  up to 5 images as Expanded View. Please follow the nomenclature Figure EV1, Figure EV2
etc. The figure legend for these should be included in the main manuscript  document file in a
sect ion called Expanded View Figure Legends after the main Figure Legends sect ion. Addit ional
Supplementary material should be supplied as a single pdf labeled Appendix. The Appendix includes
a table of content on the first  page with page numbers, all figures and their legends. Please follow
the nomenclature Appendix Figure Sx throughout the text  and also label the figures according to
this nomenclature. For more details please refer to our guide to authors. 

Please note that for all art icles published beginning 1 July 2020, the EMBO Reports reference style
will change to the Harvard style for all art icle types. Details and examples are provided at
ht tps://www.embopress.org/page/journal/14693178/authorguide#referencesformat 

When submit t ing your revised manuscript , please carefully review the instruct ions that follow below.
Failure to include requested items will delay the evaluat ion 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 to be clearly visible.

2) individual product ion quality figure files as .eps, .t if, .jpg (one file per figure).

3) a .docx formatted let ter INCLUDING the reviewers' reports and your detailed point-by-point
responses to their comments. As part  of the EMBO Press transparent editorial process, the point-
by-point  response is part  of the Review Process File (RPF), which will be published alongside your
paper. For more details on our Transparent Editorial Process, please visit  our website:
ht tps://www.embopress.org/page/journal/14693178/authorguide#transparentprocess
You are able to opt out of this by let t ing 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 art icle, as the authors have chosen not to make the review process public
in this case."

4) a complete author checklist , which you can download from our author guidelines (). Please insert
informat ion 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  (). Please find instruct ions on how to link your ORCID ID to
your account in our manuscript  t racking system in our Author guidelines ().

6) We replaced Supplementary Informat ion 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 respect ive 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 instruct ions regarding expanded view here: . 

- Addit ional 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. Alternat ively, the legend can be
supplied as a separate text  file (README) and zipped together with the Table/Dataset file. 

7) We would also encourage you to include the source data for figure panels that show essent ial
data. 

Numerical data should be provided as individual .xls or .csv files (including a tab describing the data).
For blots or microscopy, uncropped images should be submit ted (using a zip archive if mult iple
images need to be supplied for one panel). Addit ional informat ion on source data and instruct ion on
how to label the files are available . 

8) Our journal encourages inclusion of *data citat ions in the reference list* to direct ly cite datasets
that were re-used and obtained from public databases. Data citat ions in the art icle text  are dist inct
from normal bibliographical citat ions and should direct ly link to the database records from which the
data can be accessed. In the main text , data citat ions are formatted as follows: "Data ref: Smith et
al, 2001" or "Data ref: NCBI Sequence Read Archive PRJNA342805, 2017". In the Reference list ,
data citat ions must be labeled with "[DATASET]". A data reference must provide the database
name, accession number/ident ifiers and a resolvable link to the landing page from which the data
can be accessed at  the end of the reference. Further instruct ions are available at  . 

9) Please make sure to include a Data Availability Sect ion before submit t ing your revision - if it  is not
applicable, make a statement that no data were deposited in a public database. Primary datasets
(and computer code, where appropriate) produced in this study need to be deposited in an
appropriate public database (see ). 

Please remember to provide a reviewer password if the datasets are not yet  public. 

The accession numbers and database should be listed in a formal "Data Availability " sect ion
(placed after Materials & Method) that follows the model below. Please note that the Data
Availability Sect ion 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/ident ifier/doi] ([URL or
ident ifiers.org/DATABASE:ACCESSION]) 



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

10) Regarding data quant ificat ion, please ensure to specify the name of the stat ist ical 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 stat ist ical methodology can be reported in the materials and methods sect ion,
but figure legends should contain a basic descript ion of n, P and the test  applied.
Please note that error bars and stat ist ical comparisons may only be applied to data obtained from
at least  three independent biological replicates.
Please also include scale bars in all microscopy images.

We would also welcome the submission of cover suggest ions, or mot ifs 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 quest ions or comments regarding the revision. 

Yours sincerely, 

Deniz 

Deniz Senyilmaz Tiebe, PhD 
Editor 
EMBO Reports 

Referee #1: 

Review of "Post‐mitot ic expansion of cell nuclei requires ACTN4‐mediated
nuclear act in filament bundling" by Krippner et  al. 

In recent years, it  has become apparent that  act in is not only a conserved component of the
nucleus, but it  also plays roles in several important processes. One of these roles, as show by
previous work from this lab, is expansion of the nucleus following cell division. However, the details
of this and other act in-dependent processes in the nucleus remain fuzzy, at  least  in part  because
the "parts list" for the nuclear act in cytoskeleton remains underdeveloped. 

In the current study, the authors follow up on their previous ident ificat ion of alpha-act inin4 (ACTN4)
as a potent ial nuclear act in filament (F-act in) regulator. They first  provide evidence that ACTN4
binds nuclear F-act in, then characterize the dynamics of ACTN4 and then assess the
consequences of ACTN4 deplet ion. They find that loss of ACTN4 results in a striking deficit  in
post-division nuclear expansion. They also demonstrate, using super-resolut ion imaging, that  the
nuclear F-act in appears less "bundled" and less abundant in cells expressing a version of ACTN4
lacking one of its calponin homology domains. Based on their results, the authors conclude that
ACTN4 is an important regulator of nuclear F-act in that contributes to nuclear expansion via



bundling of nuclear F-act in. 

This is a fascinat ing study. It  is also, by and large, well controlled and well-supported by the imaging
results. However, as described below, the some key results are not included and at  t imes the
authors conclusions go beyond what they demonstrate. 

1. Unless I missed it , I could not find any immunoblots demonstrat ing knockdowns of the
endogenous ACTN4 via siRNA. Likewise, there is no demonstrat ion that the replacement
experiments result  in a level of expression comparable to endogenous expression. 

2. The authors report  that  ACTN4 slides along act in filaments in the nucleus. However, in neither
the movie nor the images provided to support  this point , was any such sliding evident. The act in
filaments move, and the ACTN4 clusters move, but movement of a cluster along filament (ie toward
one end or the other while staying in associat ion with the filament) cannot be seen. Indeed, in the
absence of any kind of fiduciary marks on the act in filaments, it  would be impossible to demonstrate
such sliding at  the long sampling intervals used for the live imaging experiments. 

3. The authors allude to the localizat ion of ACTN4 on nuclear act in filaments "that seemed to be
crosslinking event". This is also not evident in the data provided. A crosslinking event would entail
two or more filaments assuming a roughly parallel organizat ion (if we assume that the authors
bundling model is correct). There is one example of a cluster that  is at  the end of one filament and
might be at  the end of another filament (or filament bundle), but  because the channel showing the
act in alone is not presented it  is hard to be sure. Regardless, because there is no before and after
showing the filaments coming together, it  is not really a crosslinking "event". 

To be clear, while the authors should address point  one above by providing the relevant data, they
do not need to show actual crosslinking or sliding along filaments by ACTN4. But they should
remove the assert ion that it  is occurring or provide convincing evidence that it  is occurring. 

Minor points: 

Figure 2 has no micron bar for the t ime lapse although one is alluded to in the figure legend. 

ACTN4 should be spelled out in the t it le and abstract-lots of people know what alpha act inin is but
do not know what ACTN4 stands for. 

What is meant by the phrase "The dashed white box is shown as magnificat ion below"? 

What is meant by the phrase "...after spontaneous cell division during early G1"? In part icular, what
is the "spontaneous" meant to imply and do we conclude that in this cell type, cell division occurs in
G1 rather than M phase or are the authors referring specifically to telophase? 

The distribut ion of ACTN4 along the nuclear act in filaments appears to be discont inuous (usually
just  a single, focal cluster) which is surprising if it  is indeed responsible for bundling F-act in. Is it
possible that ACTN4 does not play the same role in the nucleus that it  does in the cytoplasm? The
super resolut ion results would suggest otherwise but, strict ly speaking, these do not reflect  what
happens in the absence of ACTN4, but rather the presence of an ACTN4 lacking one of its
calponin homology domains. 

It  would be helpful to show what is current ly figure 4B at  a much higher magnificat ion or at  least



provide insets that allow the reader to compare the nuclear distribut ion of WT vs deltaCH1 ACTN4.
One expects that the lat ter would be distributed diffusely, but this point  cannot be assessed with
the figures in their current form. 

The authors may want to consider subject ing their live imaging results on ACTN4 to mean square
displacement analysis to determine whether the movement displayed represents directed
movement (although this might not be informat ive if the sampling interval is too long). If they
cannot, they could t ry to determine whether the movement of ACTN4 varies as a funct ion of its
apparent associat ion with nuclear F-act in. 

Referee #2: 

This manuscript  shows that the act in bundling protein act inin4 (ACTN4) localizes to the nucleus in
early G1 phase, and enriches on nuclear act in filaments during this t ime. Disrupt ion of ACTN4
funct ion causes reduced nuclear expansion during G1 and reduced numbers and thicknesses of
nuclear act in structures. These effects are specific for ACTN4, and not ACTN1. These results build
on previous results from this laboratory showing that nuclear act in polymerizat ion during G1 is
necessary for nuclear expansion. 

The work in general is well done and interest ing, adding to our growing knowledge of nuclear act in.
However, it  is a bit  'thin' in terms of mechanist ic impact. Answering at  least  one addit ional quest ion
would make this work more suitable for EMBO Reports - is ACTN4 nuclear localizat ion specific to
G1 phase, and does it  decrease in S and G2? The authors could answer this by either sub-cellular
fract ionat ion at  specific t ime points, or microscopy (bearing in mind specific comment 1 just  below
this). It  would be best to see overall ACTN4 protein levels as a funct ion of cell cycle stage too, as
part  of this experiment. This quest ion is especially important to answer, since previous work
(Kumeta et  al 2010 J. Cell Sci.) showed that nuclear ACTN4 is highest in G2 and lowest in G1. 

Specific comments: 
1) Figure 1 - the data shown here do not const itute proof of the authors conclusions:
a. From the micrographs in Figure 1C, the authors draw the conclusion that ACTN4
immunofluorescence staining shows some nuclear localizat ion. However, it  is impossible to make
these conclusions from the micrographs supplied, as the ACTN4 could be on the cytoplasmic face
of the nuclear membrane. High-quality 3D reconstruct ions would be necessary to make this
conclusion.
b. Similar to comment a, in Figure 1B the authors use biot in‐phalloidin pulldown to show
endogenous ACTN4 in nuclear fract ions and ACTN4 interacts with nuclear F-act in. This pulldown
assay cannot rule out act in filaments accumulated on the outer nuclear membrane. Can the
authors t reat the nuclear extract  with a large protease (that will not  fit  through the nuclear pore) to
potent ially degrade any ACTN4 on the ONM, then do the pulldown? Alternately, they could add a
statement that these could in fact  represent ONM ACTN4 and/or act in. The later experiments are
pret ty convincing that there is ACTN4 in the nucleus.
2) In Figure 2, the data shown could be much more informat ive:
a. 2A. The example of ACTN4 in filamentous structures in the nucleus is not very impressive, with
few filamentous structures apparent. Can they show a better example?
b. 2B. This line scan does not provide any new informat ion, and in fact  argues against  specific co-
localizat ion of ACTN4 and act in (ACTN4 is highest where act in is lowest).



c. 2C. This t racking of ACTN4 clusters adds nothing on its own. Much more informat ive would be to
track both ACTN4 and act in, and show that they track in the same manner. 
3) 
4) For the dSTORM experiments in Figure 4, it  is unclear why the authors chose to use cells
expressing transfected ACTN4 constructs (WT and deltaCH1), instead of simply comparing cells
knocked-down for ACTN4 versus control cells, which would have been a much cleaner comparison.
The comparison of WT (without an extra NLS) versus deltaCH1 (with an added NLS) presents other
problems as well. Is the deltaCH1 at much higher nuclear concentrat ions than WT? Is the deltaCH1
expressed at  much higher overall levels than WT? Tests for these two parameters are important. 
5) For the dSTORM experiments in Figure 4, it  might be better to use a different wording than
"filaments" to describe the structures quant ified in panels C and D. "Filament" implies a single act in
filament. What is quant ified here appears to be any linear structure observed, regardless of width or
intensity. I might use "fiber", or "linear structure", and define this. In the second part  of this
experiment, the authors at tempt to resolve single filaments, and at  that  point  the term filament is
more appropriate. 
6) In the Abstract , it  is not correct  to state "F-act in format ion" and "nuclear act in assembly" as
being processes affected by ACTN4. From the authors' results, it  is unclear whether F-act in
assembly is affected by ACTN4 funct ional disrupt ion. It  is possible that, in the dSTORM images
shown in Figure 4, single filaments cannot be resolved. Act inins are not known to be involved in
act in assembly in other systems, and the likelihood is that  ACTN4 is just  bundling filaments
assembled by another mechanism here. It  is possible that, without ACTN4, the filaments are
subject  to faster cofilin-mediated depolymerizat ion. However, that  st ill is not an assembly issue. 
7) One possibility for altered nuclear expansion is that  ACTN4 disrupt ion perturbs overall cell health
or cell size, indirect ly changing nuclear expansion. Can the authors show that overall cell size in G1
is not affected? 
8) All KD experiments should have western blots to confirm efficiency, especially for ACTN1 since
that is a negat ive result . 

Other comments: 
1) For the methods on immunofluorescence fixing/staining, more detail must be given than "cells
were fixed and stained by standard procedures". What was the fixat ive (PFA or other), where was it
obtained (catalog #), in what buffer was it  used, and how long at  what temperature was fixat ion
conducted? How were cells permeabilized? 
2) In Figure 2A, it  is unclear how the authors decide that the cell imaged is in early G1. Some
ment ion of that  in the text  or methods is needed. 
3) Figures 3E-G are confusing in labeling and it  seems that they are not always correct ly indicated
in the Results. Clearer legends and descript ions would be useful. All the data seem to be there to
just ify the authors' conclusions. 
4) For the dSTORM experiments in Figure 4, definit ions of what const itutes an "interphase" cell
must be given.



3Point-by-point response (reviewer text in blue) 

Referee #1:  

Review of "Post-mitotic expansion of cell nuclei requires ACTN4-
mediated  

nuclear actin filament bundling" by Krippner et al. 

In recent years, it has become apparent that actin is not only a 

conserved component of the nucleus, but it also plays roles in several 

important processes. One of these roles, as show by previous work from 

this lab, is expansion of the nucleus following cell division. However, the 

details of this and other actin-dependent processes in the nucleus 

remain fuzzy, at least in part because the "parts list" for the nuclear actin 

cytoskeleton remains underdeveloped.  

In the current study, the authors follow up on their previous identification 

of alpha-actinin4 (ACTN4) as a potential nuclear actin filament (F-actin) 

regulator. They first provide evidence that ACTN4 binds nuclear F-actin, 

then characterize the dynamics of ACTN4 and then assess the 

consequences of ACTN4 depletion. They find that loss of ACTN4 results 

in a striking deficit in post-division nuclear expansion. They also 

demonstrate, using super-resolution imaging, that the nuclear F-actin 

appears less "bundled" and less abundant in cells expressing a version 

of ACTN4 lacking one of its calponin homology domains. Based on their 

results, the authors conclude that ACTN4 is an important regulator of 

nuclear F-actin that contributes to nuclear expansion via bundling of 

nuclear F-actin. 

This is a fascinating study. It is also, by and large, well controlled and 

well-supported by the imaging results. However, as described below, 

the some key results are not included and at times the authors 

conclusions go beyond what they demonstrate.  

1. Unless I missed it, I could not find any immunoblots demonstrating

knockdowns of the endogenous ACTN4 via siRNA. Likewise, there is no

demonstration that the replacement experiments result in a level of

expression comparable to endogenous expression.

22nd Jul 20201st Authors' Response to Reviewers



4We agree that this is an important control that we missed to provide. We 

now provide Western and RT-PCR knockdown controls as well as 

Western blot controls for our replacement experiments in EV2 also 

showing comparable expression levels to endogenous ACTN4. Since 

we have no access to a functional ACTN1-specific antibody we had 

performed and now show RT-PCR quantifications for efficient ACTN1 

knockdown. An additional knockdown Western blot for ACTN4 is shown 

in the new figure EV3B. We usually achieve almost complete silencing 

of ACTN4 to undetectable protein levels. 

2. The authors report that ACTN4 slides along actin filaments in the

nucleus. However, in neither the movie nor the images provided to

support this point, was any such sliding evident. The actin filaments

move, and the ACTN4 clusters move, but movement of a cluster along

filament (ie toward one end or the other while staying in association with

the filament) cannot be seen. Indeed, in the absence of any kind of

fiduciary marks on the actin filaments, it would be impossible to

demonstrate such sliding at the long sampling intervals used for the live

imaging experiments.

We agree with the reviewer. We now performed tracking analysis for 

both, actin and ACTN4 from 3 independent experiments. These data are 

now shown in the new Figure 2C. A representative movie (Movie 2) was 

added as well. Our data show that ACTN4 displayed a synchronized 

movement with actin.  

3. The authors allude to the localization of ACTN4 on nuclear actin

filaments "that seemed to be crosslinking event". This is also not evident

in the data provided. A crosslinking event would entail two or more

filaments assuming a roughly parallel organization (if we assume that

the authors bundling model is correct). There is one example of a cluster

that is at the end of one filament and might be at the end of another

filament (or filament bundle), but because the channel showing the actin

alone is not presented it is hard to be sure. Regardless, because there

is no before and after showing the filaments coming together, it is not

really a crosslinking "event".

To be clear, while the authors should address point one above by 

providing the relevant data, they do not need to show actual crosslinking 

or sliding along filaments by ACTN4. But they should remove the 



5assertion that it is occurring or provide convincing evidence that it is 

occurring.  

We agree with the reviewer and rephrased the text accordingly and 

removed interpretations of “crosslinking” events (page 5, first 

paragraph). 

Minor points:  

Figure 2 has no micron bar for the time lapse although one is alluded to 

in the figure legend. 

We could not find a missing scale bar in the Figure 2A. The legend refers 

to two scale bars. One in the overview and one in the time series, both 

are present. In the time series, first color image (mitotic exit) a vertical 

scale bar is on the right. An additional scale bar was now added to the 

magnifications lower line of images. 

ACTN4 should be spelled out in the title and abstract-lots of people know 

what alpha actinin is but do not know what ACTN4 stands for.  

-We now spell out ACTN4 in the title and abstract as suggested.

What is meant by the phrase "The dashed white box is shown as 

magnification below"?  

We apologize if this was unclear. The Figure 2 and accompanying figure 

legend was changed entirely. 

What is meant by the phrase "...after spontaneous cell division during 

early G1"? In particular, what is the "spontaneous" meant to imply and 

do we conclude that in this cell type, cell division occurs in G1 rather 

than M phase or are the authors referring specifically to telophase? 

We apologize if this was unclear. We now write in the Method section 

on page 12: Cells at mitotic exit (early G1) were identified by following 

live cells through mitotic cell division under the microscope until 

cytokinesis when new daughter cell nuclei are formed. 

The distribution of ACTN4 along the nuclear actin filaments appears to 



6be discontinuous (usually just a single, focal cluster) which is surprising 

if it is indeed responsible for bundling F-actin. Is it possible that ACTN4 

does not play the same role in the nucleus that it does in the cytoplasm? 

The super resolution results would suggest otherwise but, strictly 

speaking, these do not reflect what happens in the absence of ACTN4, 

but rather the presence of an ACTN4 lacking one of its calponin 

homology domains.  

We thank the reviewer for this comment. We have reanalyzed our data 

from several experiments. We now performed tracking analysis for both, 

actin and ACTN4 from 3 independent experiments. These data are now 

shown in the new Figure 2C. A representative movie (Movie 2) was 

added as well. Our data show that ACTN4 displayed a synchronized 

movement with actin, which would be in principle compatible with a 

bundling function. Of course, further studies are needed to understand 

nuclear ACTN4. 

It would be helpful to show what is currently figure 4B at a much higher 

magnification or at least provide insets that allow the reader to compare 

the nuclear distribution of WT vs deltaCH1 ACTN4. One expects that 

the latter would be distributed diffusely, but this point cannot be 

assessed with the figures in their current form.  

The purpose of the microscopy images in the upper panel of 4B was the 

identification of ACTN4 transfected cells for subsequent STORM 

analysis. As mentioned in the legend the images are just regular 

confocal images (that were acquired with rather low magnification and 

resolution compared to the STORM images next to it). The used 

STORM setup unfortunately did not allow for dual color imaging or 3D 

imaging. Therefore, we cannot provide the requested information at this 

time. 

The authors may want to consider subjecting their live imaging results 

on ACTN4 to mean square displacement analysis to determine whether 

the movement displayed represents directed movement (although this 

might not be informative if the sampling interval is too long). If they 

cannot, they could try to determine whether the movement of ACTN4 

varies as a function of its apparent association with nuclear F-actin. 



7Please see above and our new Figure 2. 

Referee #2:  

This manuscript shows that the actin bundling protein actinin4 (ACTN4) 

localizes to the nucleus in early G1 phase, and enriches on nuclear actin 

filaments during this time. Disruption of ACTN4 function causes reduced 

nuclear expansion during G1 and reduced numbers and thicknesses of 

nuclear actin structures. These effects are specific for ACTN4, and not 

ACTN1. These results build on previous results from this laboratory 

showing that nuclear actin polymerization during G1 is necessary for 

nuclear expansion.

The work in general is well done and interesting, adding to our growing 

knowledge of nuclear actin. However, it is a bit 'thin' in terms of 

mechanistic impact. Answering at least one additional question would 

make this work more suitable for EMBO Reports - is ACTN4 nuclear 

localization specific to G1 phase, and does it decrease in S and G2? 

The authors could answer this by either sub-cellular fractionation at 

specific time points, or microscopy (bearing in mind specific comment 1 

just below this). It would be best to see overall ACTN4 protein levels as 

a function of cell cycle stage too, as part of this experiment. This 

question is especially important to answer, since previous work (Kumeta 

et al 2010 J. Cell Sci.) showed that nuclear ACTN4 is highest in G2 and 

lowest in G1.  

We thank the reviewer for the comments on ACTN4 nuclear localization 

as a potential function of cell cycle stage to which we would like to 

respond as follows. Reviewer #2 refers to the study that by Kumeta et 

al (2010 J. Cell Sci) that we also cite in our manuscript and to which we 

previously already stated on page 4, second paragraph :”Consistent 

with this, we observed endogenous localization of ACTN4 to the nucleus 

of NIH3T3 or RPE-1 cells by immunostaining at mitotic exit but also in 

interphase cells confirming previous results showing nucleocytoplasmic 

shuttling of ACTN4 (Kumeta et al., 2010). No obvious difference could 

be observed in nuclear localization of ACTN4 at early G1 or in 
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and no specific nuclear accumulation after mitosis.” 

We think that there are several points worth noticing from that study by 

Kumeta et al. in 2010. Firstly, they used HeLa cells, which are 

significantly different from the RPe-1 and 3T3 cells used in our study. 

Secondly, a home-made antibody (#92B) was used to which we have 

no access and that apparently differs remarkably to an anti-actinin-4 

control antibody they used in terms of endogenous cellular distribution. 

Thus, for example, the 92B did not stain any F-actin structures like the 

anti-actinin-4 control antibody did that are typical of actinin-4 localisation 

and function. Instead it stained nuclei very strongly (see Figure 1D, 

Kumeta et al). 

Thus, the experiments performed for cell cycle analysis by Kumeta et 

al. were all done in HeLa cells with that 92B antibody. These images in 

Figure 5A in Kumeta et al show what appears to be a rather comparable 

nuclear distribution between G2 (9h) and G1 (12h), while in G2 (7h) and 

S phase nuclear actinin-4 is much lower than in G1 (12h). Importantly 

however, a control experiment with the anti-actinin-4 commercial 

antibody they used in Figure 1 is not provided. Furthermore, the 

quantifications in 5B do not show data from independently performed 

analysis and hence do not demonstrate any statistical significance! 

We think it is fair to say, also given cell type differences as well as 

commonly known HeLa cell problems with respect to phenotypic 

differences that these data from that paper do not justify a general claim 

that actinin-4 nuclear localisation really differs between G2 or G1 or 

interphase for that matter. We write in our paper: “we observed 

endogenous localization of ACTN4 to the nucleus of NIH3T3 or RPE-1 

cells by immunostaining at mitotic exit but also in interphase cells“. 

We further do show ACTN4 in nuclear fractions as well as from nuclear 

Phalloidin pulldowns (Figure 1) - so it is clearly well detectable, plus, our 

study investigates daughter cell nuclear expansion and thus does not 

deal with S phase or G2 but with a nuclear actinin-4 function at mitotic 

exit. Hence, we would kindly like to point out that this issue of potentially 

differing or changing levels of nuclear ACTN4 over the entire cell cycle 

might be a future task beyond our current study. However, we now 

provide another fractionation experiment from postmitotic cells in 1B 

showing endogenous nuclear ACTN4. 
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Specific comments: 

1) Figure 1 - the data shown here do not constitute proof of the authors

conclusions:

a. From the micrographs in Figure 1C, the authors draw the conclusion

that ACTN4 immunofluorescence staining shows some nuclear

localization. However, it is impossible to make these conclusions from

the micrographs supplied, as the ACTN4 could be on the cytoplasmic

face of the nuclear membrane. High-quality 3D reconstructions would

be necessary to make this conclusion.

-We agree that it would be desirable to have high resolution 3D

reconstructions of endogenous nuclear ACTN4. We have tried to

address this with several novel stainings in the past weeks.

Unfortunately, the antibodies available to us are at present not sensitive

enough to perform such analysis. We have therefore rephrased our text

and now refer to “nuclear area” (page 4, second paragraph). However,

we now provide another fractionation experiment from postmitotic cells

in 1B showing endogenous nuclear ACTN4.

b. Similar to comment a, in Figure 1B the authors use biotin-phalloidin

pulldown to show endogenous ACTN4 in nuclear fractions and ACTN4

interacts with nuclear F-actin. This pulldown assay cannot rule out actin

filaments accumulated on the outer nuclear membrane. Can the authors

treat the nuclear extract with a large protease (that will not fit through

the nuclear pore) to potentially degrade any ACTN4 on the ONM, then

do the pulldown? Alternately, they could add a statement that these

could in fact represent ONM ACTN4 and/or actin. The later experiments

are pretty convincing that there is ACTN4 in the nucleus.

To our best of knowledge we have no indication from our fractionations 

that the nuclear fractions might contain detectable ONM material. We 

conclude this from the fact that no tubulin was detected in our nuclear 

fractions. Microtubules as well as actin filaments are connected to the 

ONM via nesprin interactions. Hence, if ACTN4 would indeed be present 

on the ONM (to our knowledge no literature exists on that) it would likely 

be contaminating our nuclear fractions as much as tubulin would. We 

therefore think that our tubulin control is valid to exclude significant 

contaminations from ONM material.  
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2) In Figure 2, the data shown could be much more informative:

a. 2A. The example of ACTN4 in filamentous structures in the nucleus

is not very impressive, with few filamentous structures apparent. Can

they show a better example?

b. 2B. This line scan does not provide any new information, and in fact

argues against specific co-localization of ACTN4 and actin (ACTN4 is

highest where actin is lowest).

c. 2C. This tracking of ACTN4 clusters adds nothing on its own. Much

more informative would be to track both ACTN4 and actin, and show

that they track in the same manner.

We agree with the reviewer. We now performed tracking analysis for 

both, actin and ACTN4 from 3 independent experiments. These data are 

now shown in the new Figure 2C. A representative movie (Movie 2) was 

added as well. Our data show that ACTN4 displayed a synchronized 

movement with actin.  

We also have added another example showing nuclear F-actin now as 

new Figure EV1.  

The line scan was replaced (Figure 2B). 

3)  

4) For the dSTORM experiments in Figure 4, it is unclear why the

authors chose to use cells expressing transfected ACTN4 constructs

(WT and deltaCH1), instead of simply comparing cells knocked-down

for ACTN4 versus control cells, which would have been a much cleaner

comparison. The comparison of WT (without an extra NLS) versus

deltaCH1 (with an added NLS) presents other problems as well. Is the

deltaCH1 at much higher nuclear concentrations than WT? Is the

deltaCH1 expressed at much higher overall levels than WT? Tests for

these two parameters are important.

5) For the dSTORM experiments in Figure 4, it might be better to use a

different wording than "filaments" to describe the structures quantified in

panels C and D. "Filament" implies a single actin filament. What is

quantified here appears to be any linear structure observed, regardless

of width or intensity. I might use "fiber", or "linear structure", and define

this. In the second part of this experiment, the authors attempt to resolve

single filaments, and at that point the term filament is more appropriate.
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the nucleus in the presence of endogenous ACTN4 and to clearly 

identify the transfected cells for further STORM analysis. Due to the 

current pandemic situation we cannot perform additional STORM 

experiments using siRNAs for example. Our collaborator Ulrike 

Endesfelder was supposed to start a new position and laboratory in 

January in Pittsburgh (USA). Due to the travel ban they cannot unpack 

the already shipped STORM equipment, while at the same time being 

“trapped” in Germany. 

We would like to adhere to the term “filaments”. The term “fiber” could 

also refer to a single filament per definition. We did explain on Page 7 

in detail how we interpret our findings and when we refer to single versus 

bundled filaments.  

6) In the Abstract, it is not correct to state "F-actin formation" and

"nuclear actin assembly" as being processes affected by ACTN4. From

the authors' results, it is unclear whether F-actin assembly is affected by

ACTN4 functional disruption. It is possible that, in the dSTORM images

shown in Figure 4, single filaments cannot be resolved. Actinins are not

known to be involved in actin assembly in other systems, and the

likelihood is that ACTN4 is just bundling filaments assembled by another

mechanism here. It is possible that, without ACTN4, the filaments are

subject to faster cofilin-mediated depolymerization. However, that still is

not an assembly issue.

We follow the reviewer’s argumentation and have rephrased these 

sentences in the Abstract accordingly. 

7) One possibility for altered nuclear expansion is that ACTN4 disruption

perturbs overall cell health or cell size, indirectly changing nuclear

expansion. Can the authors show that overall cell size in G1 is not

affected?

We agree that this is an important point. We now provide a quantification 

of cytoplasmic volumes of ACTN4 knock-downs showing that inhibition 

of nuclear ACTN4 does not impact on general cell size in G1 (new EV3). 



12

8) All KD experiments should have western blots to confirm efficiency,

especially for ACTN1 since that is a negative result.

We agree that this is an important control that we missed to provide. We 

now provide Western and RT-PCR knockdown controls as well as 

Western blot controls for our replacement experiments in new Figure 

EV2, also showing comparable expression levels to endogenous 

ACTN4. Since we have no access to a functional ACTN1-specific 

antibody we had performed and now show RT-PCR quantifications for 

efficient ACTN1 knockdown. An additional knockdown Western blot for 

ACTN4 is shown in the new figure EV3B. We usually achieve almost 

complete silencing of ACTN4 to undetectable protein levels. 

Other comments: 

1) For the methods on immunofluorescence fixing/staining, more detail

must be given than "cells were fixed and stained by standard

procedures". What was the fixative (PFA or other), where was it

obtained (catalog #), in what buffer was it used, and how long at what

temperature was fixation conducted? How were cells permeabilized?

We apologize that this information was missing. We now include this 

information on page 11, last paragraph). 

2) In Figure 2A, it is unclear how the authors decide that the cell imaged

is in early G1. Some mention of that in the text or methods is needed.

We apologize if this was unclear. We now write in the Method section 

on page 12: Cells at mitotic exit (early G1) were identified by following 

live cells through mitotic cell division under the microscope until 

cytokinesis, when new daughter cell nuclei are formed. 

3) Figures 3E-G are confusing in labeling and it seems that they are not

always correctly indicated in the Results. Clearer legends and

descriptions would be useful. All the data seem to be there to justify the

authors' conclusions.
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and G. We apologize for the figure indication errors and we corrected 

these in the text accordingly. We reread the figure legend and found it 

to be correct and understandable. 

4) For the dSTORM experiments in Figure 4, definitions of what

constitutes an "interphase" cell must be given.

We agree. We now label these images as “post-mitotic” and “non-

dividing”.



14th Aug 20201st Revision - Editorial Decision

Dear Robert ,

Thank you for submit t ing the revised version of your manuscript . It  has now been seen by both of
the original referees. 

As you can see, the referees find that the study is significant ly improved during revision and
recommend publicat ion. Before I can accept the manuscript , I need you to address some minor
points below:

• Please provide 3-5 keywords for your study. These will be visible in the html version of the paper
and on PubMed and will help increase the discoverability of your work.
• As per our guidelines, please add a 'Data Availability Sect ion', where you state that no data were
deposited in a public database.
• Please add Conflict  of Interest  and Author Contribut ions sect ions to the manuscript .
• We note that the funding informat ion in the manuscript  submission system is incomplete.
• We realize that Figures EV2 and EV3 are current ly not called out in the text  and the movie
callouts are missing EV. The nomenclature should be 'Movie EV#'. The movies need to be ZIPped
with their legends.
• In the legends of EV Fig 3C and D you ment ion that n=2, however, in the dot plots there are more
data points. Please clarify.
• Papers published in EMBO Reports include a 'Synopsis' to further enhance discoverability.
Synopses are displayed on the html version of the paper and are freely accessible to all readers.
The synopsis includes a short  standfirst  summarizing the study in 1 or 2 sentences that summarize
the key findings of the paper and are provided by the authors and streamlined by the handling
editor. I would therefore ask you to include your synopsis blurb.
• In addit ion, please provide an image for the synopsis. This image should provide a rapid overview
of the quest ion addressed in the study but st ill needs to be kept fairly modest since the image size
cannot exceed 550x400 pixels.
• Our product ion/data editors have asked you to clarify several points in the figure legends (see
attached document). Please incorporate these changes in the at tached word document and return
it  with t rack changes act ivated.

Thank you again for giving us to consider your manuscript  for EMBO Reports, I look forward to your
minor revision.

Kind regards,

Deniz 

--
Deniz Senyilmaz Tiebe, PhD
Editor
EMBO Reports

Referee #1:



The authors have thoroughly addressed all of my points.

Referee #2:

The authors have addressed my comments sat isfactorily.
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Authors made the requested changes.
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Dear Robert ,

Thank you for submit t ing your revised manuscript . I have now looked at  everything and all is fine.
Therefore I am very pleased to accept your manuscript  for publicat ion in EMBO Reports.

Congratulat ions on a nice work!

When I was performing the final checks, I noted that the labels of the synopsis image are a bit  small,
and it  becomes hard to read when resized to the online publicat ion format (please see at tached).
Could you please increase the size of the let ters? You can send me the file per email.

Kind regards,

Deniz
--
Deniz Senyilmaz Tiebe, PhD
Editor
EMBO Reports 

--
Please note that under the DEAL agreement of German scient ific inst itut ions with our publisher
Wiley, you could be eligible for free publicat ion of your art icle in the open access format. Please
contact  either the administrat ion at  your inst itut ion or our publishers at  Wiley
(embojournal@wiley.com) for further quest ions.
--

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

As part  of the EMBO publicat ion's Transparent Editorial Process, EMBO reports publishes online a
Review Process File to accompany accepted manuscripts. As you are aware, this File will be
published in conjunct ion with your paper and will include the referee reports, your point-by-point
response and all pert inent correspondence relat ing to the manuscript .

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

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

Thank you again for your contribut ion to EMBO reports and congratulat ions on a successful
publicat ion. Please consider us again in the future for your most excit ing work.
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