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June 22, 20201st Editorial Decision

June 22, 2020 

Re: Life Science Alliance manuscript  #LSA-2020-00799-T 

Dr. Cinzia Rinaldo 
Inst itute of Molecular Biology and Pathology (IBPM), Nat ional Research Council (CNR) 
Via degli Apuli,4 
Rome, Rome 00185 
Italy 

Dear Dr. Rinaldo, 

Thank you for submit t ing your manuscript  ent it led "Spast in recovery in hereditary spast ic
paraplegia by prevent ing neddylat ion-dependent degradat ion" to Life Science Alliance. The
manuscript  was assessed by expert  reviewers, whose comments are appended to this let ter. 

As you will see, all referees think that the findings are of interest , but  they also have several
comments, concerns and suggest ions, indicat ing that a major revision of the manuscript  is
necessary to allow publicat ion in LSA. As the reports are below, and we think all points need to be
addressed, we will not  detail them here. Nevertheless, looking at  the reports, a major task of the
revision should be to improve the quality of the data and to strengthen the study in terms of
reproducibility (showing/using more replicates), stat ist ical test ing and validat ion, and quant ificat ions,
and by adding missing key controls. 

Given the construct ive referee comments, we would like to invite you to revise your manuscript  with
the understanding that all referee concerns must be addressed in the revised manuscript  and/or in
a detailed point-by-point  response. Acceptance of your manuscript  will depend on a posit ive
outcome of a second round of review. It  is LSAs policy to allow a single round of revision only and
acceptance of the manuscript  will therefore depend on the completeness of your responses
included in the next, final version of the manuscript . 

Revised manuscripts should be submit ted within three months of a request for revision. We are
aware that many laboratories cannot funct ion at  full efficiency during the current COVID-19/SARS-
CoV-2 pandemic and we have therefore extended our 'scooping protect ion policy' to cover the
period required for full revision. Please contact  me to discuss the revision should you need
addit ional t ime, and also if you see a paper with related content published elsewhere. 

To upload the revised version of your manuscript , please log in to your account:
ht tps://lsa.msubmit .net/cgi-bin/main.plex 
You will be guided to complete the submission of your revised manuscript  and to fill in all necessary
informat ion. Please get in touch in case you do not know or remember your login name. 

We would be happy to discuss the individual revision points further with you should this be helpful. 

While you are revising your manuscript , please also at tend to the below editorial points to help
expedite the publicat ion of your manuscript . Please direct  any editorial quest ions to the journal
office. 



When submit t ing the revision, please include a let ter addressing the reviewers' comments point  by
point . 

We hope that the comments below will prove construct ive as your work progresses. 

Thank you for this interest ing contribut ion to Life Science Alliance. We are looking forward to
receiving your revised manuscript . 

Sincerely, 

Reilly Lorenz 
Editorial Office Life Science Alliance 
Meyerhofstr. 1 
69117 Heidelberg, Germany 
t  +49 6221 8891 414 
e contact@life-science-alliance.org 
www.life-science-alliance.org 

--------------------------------------------------------------------------- 

A. THESE ITEMS ARE REQUIRED FOR REVISIONS 

-- A let ter addressing the reviewers' comments point  by point . 

-- An editable version of the final text  (.DOC or .DOCX) is needed for copyedit ing (no PDFs). 

-- High-resolut ion figure, supplementary figure and video files uploaded as individual files: See our
detailed guidelines for preparing your product ion-ready images, ht tp://www.life-science-
alliance.org/authors 

-- Summary blurb (enter in submission system): A short  text  summarizing in a single sentence the
study (max. 200 characters including spaces). This text  is used in conjunct ion with the t it les of
papers, hence should be informat ive and complementary to the t it le and running t it le. It  should
describe the context  and significance of the findings for a general readership; it  should be writ ten in
the present tense and refer to the work in the third person. Author names should not be ment ioned.

B. MANUSCRIPT ORGANIZATION AND FORMATTING: 

Full guidelines are available on our Instruct ions for Authors page, ht tp://www.life-science-
alliance.org/authors 

We encourage our authors to provide original source data, part icularly uncropped/-processed
electrophoret ic blots and spreadsheets for the main figures of the manuscript . If you would like to
add source data, we would welcome one PDF/Excel-file per figure for this informat ion. These files
will be linked online as supplementary "Source Data" files. 

***IMPORTANT: It  is Life Science Alliance policy that if requested, original data images must be
made available. Failure to provide original images upon request will result  in unavoidable delays in
publicat ion. Please ensure that you have access to all original microscopy and blot  data images



before submit t ing your revision.*** 

--------------------------------------------------------------------------- 

Reviewer #1 (Comments to the Authors (Required)): 

In this report  the authors characterise a regulatory relat ionship that they have ident ified between
the microtubule severing protein spast in and the kinase HIPK2. Experiments are presented that
suggest that  HIPK2 posit ively regulates spast in expression. The mechanism of this effect  is
explored, and appears to involve HIPK2 phosphorylat ion of spast in at  residue S268, which it  is
suggested inhibits K48 poly-ubiquitylat ion by the ubiquit in ligase CAND1 and subsequent
proteasomal degradat ion of the protein. Furthermore, data is presented to suggest that
therapeut ic target ing of this pathway could improve neuronal phenotypes in spast in-associated
hereditary spast ic paraplegia, in which the most common disease mechanism is haplo-insufficiency. 

These observat ions are potent ially important for the field, but at  present are not robust ly supported
by the experiments presented, which are in general performed with insufficient  rigour -
reproducibility of results is not demonstrated (many experiments are presented with n=1), there is
minimal stat ist ical t reatment of results and key controls are often lacking. 

Specific crit icisms are as follows: 

Figure 1: This figure aims to show that cells or t issues lacking HIPK2 have reduced abundance of
spast in. A variety of approaches and cell lines are used, which to a certain extent is a strength, but
in many cases the experiments are not performed thoroughly and only n=1 representat ive blots are
shown. To provide confidence in the specificity of the effect , I think it  is crit ical that  a rescue
experiment should be performed in at  least  one of the experimental systems (perhaps the HeLa KO
cell line would be the most straightforward to use). Throughout this figure the experiments (or at
least  selected key ones, such as any rescue experiment that  is performed, the brain t issue
experiments in part  H and the HIPK2 induct ion experiments in J and H) need to be quant ified in at
least  n=3 biological repeats, with the results analysed for stat ist ical significance and presented in a
way that allows reproducibility to be assessed (see here for a useful review on this topic:
ht tps://rupress.org/jcb/art icle/219/6/e202001064/151717/SuperPlots-Communicat ing-reproducibility-
and). I also don't  really understand why the authors used a slight ly convoluted approach (adenoviral
t ransduct ion with Cre-expressing construct) to generate primary neurons part ially depleted for
HIPK2, when they had a knock-out mouse available - why not just  generate knock-out neurons
from this? This would have been a cleaner system as the KIPK2 deplet ion would have been
complete (unlike in part  G, where residual protein remains). Part  H should also show HIPK2 blot t ing,
to validate the knock-out. Part  I seems to prefigure the spast in mRNA expression that is also
shown in Figure 2 (further comments on this below). 

Figure 2: Parts A and B address issues that are also dealt  with in Figure 1, and might be better
amalgamated into that figure. Interpretat ion of C) is very difficult , as it  is really impossible to know
whether the reduced spast in expression in the HIPK2 siRNA expressing cells is an artefact  of the
experimental system, which combined transient spast in expression with siRNA transfect ions - in
such systems it  is very difficult  to control for different ial expression or cellular toxicity between the
different experimental condit ions. These experiments would be better conducted in the context  of
stable cell lines expressing spast in, which would at  least  remove one variable, or removed from the
paper. Part  D should show a posit ive control to validate the effect  of MG132. The results in part  D
also need to be repeated, quant ified, analysed stat ist ically and presented as described above for



Figure 1. 

Figure 3. Key controls are missing from part  B, which should, like part  A), show the DMSO only
control. Parts C) and D should show the results for the control wild-type cells, so that the effect  of
loss of HIPK2 on ubiquit inat ion can also be assessed. Again, the biological reproducibility of the
results needs to be demonstrated by quant ificat ion, stat ist ical analysis and appropriate graphical
presentat ion of the results. 

Figure 4. Again, the biological reproducibility of the results in all three sect ions (parts A-C) needs to
be demonstrated by quant ificat ion, stat ist ical analysis for significance and appropriate graphical
presentat ion of the results. This is especially t rue for part  B, as I am not convinced that it  is really
possible to ensure equal t ransfect ion efficiency of the spast in vectors - at  least  if the same trend
was seen in repeat experiments I would have more confidence. In part  C), standard deviat ions for
two data points is presented, which really provides no value - n=3 experiments, with appropriate
stat ist ical t reatment, should be performed. 

Figure 5. Part  A) - results should be quant ified as discussed above. In part  D, can the authors show
the endogenous co-IP, and whether this is influenced by HIPK2 deplet ion or over-expression? 

Figure 6. Part  A - please show the siCtrl/HIPK2 expression result  (as shown in the analogous part  B).
This is a basic control for the experiment. Part  B - please show a posit ive control (i.e. a known
target) to validate the effect  of the neddylat ion inhibitor. The effect  of the inhibitor on spast in
immunoblot  dosage does not seem to be reflected in the corresponding quant ificat ion (which would
suggest a much bigger effect) - please explain. Part  C) should show the effect  of the drug on
control lines. 

Minor comments: I would suggest that  the Introduct ion is re-writ ten for the reader who is not expert
in this field, who I suspect would find it  confusing - for example the explanat ion of spast in
hexamerisat ion and pore loops is very superficial and the different spast in isoforms are not really
explained (e.g. I don't  think a reader would really understand what the M1 isoform is from the
descript ion provided). The first  sentence in the introduct ion is very convoluted and could be split
into two more readable sentences. 
I think figures 1 and two could be abbreviated and amalgamated. 

Reviewer #2 (Comments to the Authors (Required)): 

This is an interest ing study that explores the effect  of HIPK2 phosphorylat ion of spast in (already
shown by the authors in a previous work) on the protein stability. The authors show decreased
levels of spast in in absence of HIPK2, owing to poly-ubiquit inat ion at  residue K554, followed by
proteasomal degradat ion. In addit ion, they find that a spast in phosphomimet ic mutant interacts
with CAND1, an inhibitor of cullin RING ubiquit in ligases. CAND1 binds unneddylated cullin. The
authors therefore propose to use inhibitors of neddylat ion to increase spast in levels as a potent ial
therapeut ic approach. In general, exploring pathways involved in spast in degradat ion is important,
since haploinsufficiency is the pathogenic mechanism in most pat ients with mutat ion in SPAST.
However, the quality of the data should be improved to fully support  the conclusions of the authors.

Specific comments: 



1) The data showing the reduct ion of spast in levels in HIPK2 KO cells (Fig. 1) have been produced in
a variety of systems, which shows a general conservat ion. However, there is variability in the quality
of the western blots and it  is not clear how many t imes these experiments have been repeated (the
authors refer to representat ive western blots). The densitometric analysis on one individual blot ,
which is in some case overexposed is not very informat ive. 

2) The claim that spast in is degraded by the proteasome is based on the one blot  in Fig. 2D, which
is not convincing. In addit ion, spast in is not stabilized by MG132 in panel 3A. I think that more
experiments with relat ive quant ificat ion are required to fully convince of this result . 

3) The pull-down experiments in Figure 3 lack a negat ive control. The blot  showing
immunoprecipitated spast in should be shown in full. Would not it  be expected to see a signal
corresponding to ubiquit inated spast in? The blot  in Fig. 3G does not really reflect  the quant ificat ion.

4) Figure 4: In A, only one spast in band is visible here. Which spast in isoform does this correspond
to? In panel B, the authors should show also t ime point  0, repeat the experiment at  least  3 t imes
and quant ify. In Fig. 4C, the authors show M1 and M87 in two different panels. This is not
convincing. In addit ion, M87 seems stabilized by MG132 in WT. Overall, the quality of the western
blot  can be improved. 

5) The authors write: "The non-phosphorylatable spast in-S268A mutant is the most
polyubiquit inated form in the HIPK2 proficient  control cells (Fig. 5A), whereas the phosphomimet ic
spast in-S268D mutant is the least polyubiquit inated form in the HIPK2-KO cells (Fig. 5B), indicat ing
that HIPK2-mediated S268- phosphorylat ion prevents spast in polyubiquit inat ion." What can be
seen from the two blots is that  in both WT and HIPK2 KO cells, the S268D mutant is less
polyubiquinated. The sentence is confusing, and any difference between WT and HIPK2 KO cells is
difficult  to interpret  and quant ify since the blots are independent. 

6) The authors ment ion spast in-S268A and S268D pull-down experiments followed by mass
spectrometry. It  is good scient ific pract ice to show all the data and deposit  the results. It  is difficult
here to evaluate the quality and significance of these data. In addit ion, the IP showing interact ion of
spast in and CAND1 are performed following overexpression. It  would be interest ing to know if
CAND1 interacts with endogenous spast in in presence or absence of HIPK2. Furthermore, what is
the proposed model exact ly? This part  remains rather undeveloped. 

7) Figure 6: Both in A and B, the claimed rescue of spast in levels following overexpression of HIPK2
or t reatment with MNL4924 are not evident. Again, I strongly recommend to repeat this experiment
several t imes and quant ify. In addit ion, the authors should show larger images of the effect  of
spast in downregulat ion in NSC34 cells. 

Reviewer #3 (Comments to the Authors (Required)): 

The study by Sardina et  al. invest igates the regulat ion of the stability for the microtubule severing
protein spast in. The spast in gene is found mutated in Hereditary Spast ic Paraplegia (HSP) that
result  in reduced spast in levels. The authors, following on their previous observat ions, they ident ify
a phosphorylat ion dependent mechanism of spast in stability control. Phosphorylat ion of spast in by
the HIPK2 kinase at  serine 268 prevents spast in poly-ubiquit inat ion and subsequent proteasomal
degradat ion. Addit ionally the authors found that the inhibitor of the ubiquit in-like molecule nedd8



MLN4924 rescues spast in levels and in several funct ional assays they found that by increasing
spast in levels axonal swelling pathology can be reduced. 

In general the study is interest ing, provides mechanist ic insights on spast in stability control with
clinical implicat ions. The data are well presented and the great majority are convincing. 

While the role of HIPK2-mediated spast in phosphorylat ion in prevent ing spast in degradat ion is well
documented, the data linking neddylat ion and spast in degradat ion have to be strengthened for the
authors to make such conclusions. 

As a minimum the authors should direct ly test  the effect  of MLN4924 on the spast in half-life and
possibly on spast in ubiquit inat ion. 

Fig 2A: HIPK2 blot  to demonstrate the knockdown 
Fig 2B: Which spast in isoforms mRNA levels are presented? 
Fig. 3: At  least  for one experiment a control IP (irrelevant Ab or beads only) lane should be
presented. 
Fig. 3D: The use of the K48 only mutant is a good experiment but does not exclude that other Ub
lysines are involved in the poly-ubiquit inat ion. The use of addit ional Ub single lysine mutants is
recommended. 
Fig. 5C: Why is the M87-Flag S268D mutant expressed at  much lower levels compared to wild type?



1st Authors' Response to Reviewers       September 28, 2020

First, we would like to thank the Reviewers for their constructive comments and stimulating 
questions. We have followed all the Reviewer suggestions and performed all the requested 
experiments, significantly improving the quality of our Ms. The obtained results have further 
confirmed our previous data and have strongly enriched the model, that we propose for 
spastin protein level control. In particular, we presented experiments further verifying the 
specificity of HIPK2-mediated spastin regulation and characterizing CAND1/spastin 
interaction in the new Figures 1C and 4E, respectively. We showed new data that clearly 
links neddylation and spastin degradation in the Figures S3A-B, strengthening the overall 
message of the Ms. In addition, a model recapitulating our findings on the dynamic balance 
between phosphorylation and ubiquitination/degradation controlling spastin protein levels 
has been reported in the new Figure 6. 

Here it is a point-by-point response to Reviewer’s comments. 

Answers	to	specific	questions	

Reviewer #1 (Comments to the Authors (Required)): 
In this report the authors characterise a regulatory relationship that they have identified between the 
microtubule severing protein spastin and the kinase HIPK2. Experiments are presented that suggest 
that HIPK2 positively regulates spastin expression. The mechanism of this effect is explored, and 
appears to involve HIPK2 phosphorylation of spastin at residue S268, which it is suggested inhibits 
K48 poly-ubiquitylation by the ubiquitin ligase CAND1 and subsequent proteasomal degradation of 
the protein. Furthermore, data is presented to suggest that therapeutic targeting of this pathway could 
improve neuronal phenotypes in spastin-associated hereditary spastic paraplegia, in which the most 
common disease mechanism is haplo-insufficiency. These observations are potentially important for 
the field, but at present are not robustly supported by the experiments presented, which are in general 
performed with insufficient rigour - reproducibility of results is not demonstrated (many experiments 
are presented with n=1), there is minimal statistical treatment of results and key controls are often 
lacking.  
Specific criticisms are as follows: 
Figure 1: This figure aims to show that cells or tissues lacking HIPK2 have reduced abundance of 
spastin. A variety of approaches and cell lines are used, which to a certain extent is a strength, but 
in many cases the experiments are not performed thoroughly and only n=1 representative blots are 
shown. To provide confidence in the specificity of the effect, I think it is critical that a rescue 
experiment should be performed in at least one of the experimental systems (perhaps the HeLa KO 
cell line would be the most straightforward to use). Throughout this figure the experiments (or at 
least selected key ones, such as any rescue experiment that is performed, the brain tissue experiments 
in part H and the HIPK2 induction experiments in J and H) need to be quantified in at least n=3 
biological repeats, with the results analysed for statistical significance and presented in a way that 
allows reproducibility to be assessed (see here for a useful review on this 
topic: https://rupress.org/jcb/article/219/6/e202001064/151717/SuperPlots-Communicating-
reproducibility-and). I also don't really understand why the authors used a slightly convoluted 
approach (adenoviral transduction with Cre-expressing construct) to generate primary neurons 
partially depleted for HIPK2, when they had a knock-out mouse available - why not just generate 
knock-out neurons from this? This would have been a cleaner system as the KIPK2 depletion would 
have been complete (unlike in part G, where residual protein remains). Part H should also show 
HIPK2 blotting, to validate the knock-out. Part I seems to prefigure the spastin mRNA expression 
that is also shown in Figure 2 (further comments on this below). 



-In the original MS, we showed one representative WB of at least three different experiments
along the entire Ms. We apologize to have not clearly described this point. To make this
clearer and more informative, we reported the data quantification and the statistical analysis
relative to 3 biological repeats in the Figure 1 and throughout all the experiments reported
in the revised Ms, unless otherwise indicated.
-As suggested, to further support the specificity of the HIPK2 depletion effect on spastin
levels we show rescue experiment in HeLa KO (HIPK2-Cas9) cells in the new Figure 1C of
the revised Ms.

-Reading the reviewer comments about our approach using CRE-expressing construct, we
realized that we did not give enough information about our Hipk2 murine models; we
apologize for this. We now clearly describe them in Materials and Methods of the revised
Ms. Briefly, we have not Hipk2 mice totally lacking Hipk2, but we have two different Hipk2
murine models: the CRE-inducible Hipk2 KO (Hipk2cKO/cKO) mice and the Hipk2 knock-out
first allele (Hipk2KOF/KOF) mice, expressing a residual 20% Hipk2 mRNA. We used both to
independently support our hypothesis. In particular, in the original Figure 1G (1E in the
revised Ms), we used primary neurons derived from Hipk2cKO/cKO to generate KO allele after
infection with a CRE-expressing adenovirus, whereas in the Figure 1H (1F in the revised
Ms), we used brain tissues from Hipk2KOF/KOF mice that, beside the residual amount of Hipk2,
still show a significant reduction of spastin protein levels. For clarity, we now show the HIPK2
residual mRNA levels in the Hipk2KOF/KOF brain tissues in the new Figure S1F of the revised
Ms. However, we cannot determine the correspondent residual HIPK2 protein expression,
because of the low quality of HIPK2 Abs that are able to specifically recognize only high
levels of HIPK2 protein in murine tissues.

Figure 2: Parts A and B address issues that are also dealt with in Figure 1, and might be better 
amalgamated into that figure. Interpretation of C) is very difficult, as it is really impossible to know 
whether the reduced spastin expression in the HIPK2 siRNA expressing cells is an artefact of the 
experimental system, which combined transient spastin expression with siRNA transfections - in such 
systems it is very difficult to control for differential expression or cellular toxicity between the 
different experimental conditions. These experiments would be better conducted in the context of 
stable cell lines expressing spastin, which would at least remove one variable, or removed from the 
paper. Part D should show a positive control to validate the effect of MG132. The results in part D 
also need to be repeated, quantified, analysed statistically and presented as described above for 
Figure 1. 

- As suggested by the Reviewer, we have amalgamated parts A and B and inserted them in
the Figure 1.

- About the experiments reported in Part C, they were originally performed in a controlled
manner, to avoid toxicity and verifying transfection efficiency. However, we agree with the
Reviewer, it is not easy to monitor all the variables. Unfortunately, stable spastin
overexpression cannot be induced, because it leads to cytoskeleton MT severing, cell
detachment, and death. As also acknowledged by the Reviewer, we originally showed
comparable results by expressing exogenous spastin in HeLa-Ctr-Cas9 and HIPK2 KO
(HIPK2-Cas9) cells (see WB and blue columns in Figures 2G and 4C of the revised Ms),
thus, we removed the original Figure 2C from the paper.
-As suggested by the Reviewer about Part D (2A in the revised Ms), we have added a
positive control to validate MG132 effect (i.e., MDM2 immunodecoration) and data are now
presented with quantification and statistical analysis relative to 3 biological repeats.



Figure 3. Key controls are missing from part B, which should, like part A), show the DMSO only 
control. Parts C) and D should show the results for the control wild-type cells, so that the effect of 
loss of HIPK2 on ubiquitination can also be assessed. Again, the biological reproducibility of the 
results needs to be demonstrated by quantification, statistical analysis and appropriate graphical 
presentation of the results. 

As requested, parts B, C and D (2C, 2D and S2C, respectively, in the revised Ms) show the 
controls (i.e., DMSO and  control wilde-type cells) and are presented with data quantification 
and statistical analysis relative to 3 biological repeats. 

Figure 4. Again, the biological reproducibility of the results in all three sections (parts A-C) needs 
to be demonstrated by quantification, statistical analysis for significance and appropriate graphical 
presentation of the results. This is especially true for part B, as I am not convinced that it is really 
possible to ensure equal transfection efficiency of the spastin vectors - at least if the same trend was 
seen in repeat experiments I would have more confidence. In part C), standard deviations for two 
data points is presented, which really provides no value - n=3 experiments, with appropriate 
statistical treatment, should be performed. 

As requested, we presented Fig. 4A, B (3A, B in the revised Ms) with data quantification and 
statistical analysis relative to 3 biological repeats. Part 4C (3C in the revised Ms) has been 
presented with data quantification relative to 4 biological repeats. 

Figure 5. Part A) - results should be quantified as discussed above. In part D, can the authors show 
the endogenous co-IP, and whether this is influenced by HIPK2 depletion or over-expression?  

In the revised Ms, we present Fig. 5A, B (now 4A, B) with data quantification and statistical 
analysis relative to 3 biological repeats. In the new Figure 4E, we now show the endogenous 
co-IP. In addition, prompted by the Reviewer suggestions, we observed that CAND1-spastin 
interaction is stronger in HIPK2 proficient cells (Ctr-Cas9) than in HIPK2 null cells (HIPK2-
Cas9), further supporting a preferential interaction between CAND1 and phosphorylated 
spastin. These findings were discussed and reported also in the final model in the new 
Figure 6. 

Figure 6. Part A - please show the siCtrl/HIPK2 expression result (as shown in the analogous part 
B). This is a basic control for the experiment. Part B - please show a positive control (i.e. a known 
target) to validate the effect of the neddylation inhibitor. The effect of the inhibitor on spastin 
immunoblot dosage does not seem to be reflected in the corresponding quantification (which would 
suggest a much bigger effect) - please explain. Part C) should show the effect of the drug on control 
lines. 

Part A - as suggested, we now show the requested controls (i. e, the siCtrl/HIPK2 expression 
data and the positive control for MNL4924 activity). In particular, we show reduction of cullin 
neddylated forms after MNL4924. 
Reading the Reviewer’s comments about the effect of inhibitor in part B, we realized that we 
did not clearly describe the lanes that we compared: we apologize for this. We have now 
clarified this issue in the figure legend and make it clear in the graph. In particular, the 
MNL4924 effect on spastin was independently reported relative to DMSO-treated cells in 
siCtr (lanes 1-2) and in siSpastin cells (lanes 3-4). Data quantification and the statistical 
analysis relative to 3 biological repeats is now reported and clearly described in the revised 
Ms. 



As suggested, in part C, we now show the effect of the drug on control cells established 
from healthy donors. 
- Note that figure 6 is figure 5 in the revised Ms.

Minor comments: I would suggest that the Introduction is re-written for the reader who is not expert 
in this field, who I suspect would find it confusing - for example the explanation of spastin 
hexamerisation and pore loops is very superficial and the different spastin isoforms are not really 
explained (e.g. I don't think a reader would really understand what the M1 isoform is from the 
description provided). The first sentence in the introduction is very convoluted and could be split into 
two more readable sentences. I think figures 1 and two could be abbreviated and amalgamated. 

We have followed these suggestions. 

Reviewer #2 (Comments to the Authors (Required)): 
This is an interesting study that explores the effect of HIPK2 phosphorylation of spastin (already 
shown by the authors in a previous work) on the protein stability. The authors show decreased levels 
of spastin in absence of HIPK2, owing to poly-ubiquitination at residue K554, followed by 
proteasomal degradation. In addition, they find that a spastin phosphomimetic mutant interacts with 
CAND1, an inhibitor of cullin RING ubiquitin ligases. CAND1 binds unneddylated cullin. The 
authors therefore propose to use inhibitors of neddylation to increase spastin levels as a potential 
therapeutic approach. In general, exploring pathways involved in spastin degradation is important, 
since haploinsufficiency is the pathogenic mechanism in most patients with mutation in SPAST. 
However, the quality of the data should be improved to fully support the conclusions of the authors. 
 

Specific comments: 
1-The data showing the reduction of spastin levels in HIPK2 KO cells (Fig. 1) have been produced
in a variety of systems, which shows a general conservation. However, there is variability in the
quality of the western blots and it is not clear how many times these experiments have been repeated
(the authors refer to representative western blots). The densitometric analysis on one individual blot,
which is in some case overexposed is not very informative.
 

We originally showed one representative WB of at least 3 different experiments along the
entire Ms. We apologize to have not described clearly this point. To make this clearer and
more informative, we reported the data quantification and the statistical analysis relative to
3 biological repeats throughout all the experiments in the revised Ms, unless otherwise
indicated. Overexposed individual blots were substituted with lower exposition. To further
support the specificity of the HIPK2 depletion effect on spastin levels we show also rescue
experiment in HeLa KO (HIPK2-Cas9) cells in the new Figure 1C of the revised Ms.

2-The claim that spastin is degraded by the proteasome is based on the one blot in Fig. 2D, which is
not convincing. In addition, spastin is not stabilized by MG132 in panel 3A. I think that more
experiments with relative quantification are required to fully convince of this result.

To make spastin degradation by the proteasome more convincing, we reported the data 
quantification and the statistical analysis relative to 3 biological repeats in the figure 2A of 
the revised Ms. In the panel 3A, that is panel 2B in the revised Ms, we show improved quality 
spastin and actin blots relative to TCE. Data quantification of the relative spastin levels 
shows spastin stabilization after MG132- in these TCEs, as reported in the Supportive Figure 
1, presenting data quantification relative to 3 biological repeats. We did not include this TCE 
quantification data in the revised Ms. However, if the Reviewer and the Editors consider it 
appropriate, we can show them. 



3-The pull-down experiments in Figure 3 lack a negative control. The blot showing
immunoprecipitated spastin should be shown in full. Would not it be expected to see a signal
corresponding to ubiquitinated spastin? The blot in Fig. 3G does not really reflect the
quantification.
As suggested, we show negative IP controls in the new Figures S3 A,B of the revised Ms.
The blots showing immunoprecipitated spastin do not present clear signal corresponding to
ubiquitinated spastin when immunodecorated with anti-spastin Ab. This is not uncommon
when using Abs against the protein of interest, because the epitope might be blocked or
masked by the presence of ubiquitin chains, preventing the Ab from recognising the modified
version of the protein (Emmerich and Cohen, 2015).
The Figure 3 G (Fig 2G in the revised Ms) reports the quantification data of spastin-Flag
levels relative to GFP (our internal efficiency transfection control) on 3 different biological
replicates. To make the data more evident, we report quantification by using bar graphs with
individual data points in addition to error bars and other statistical information (see below for
considerations on spastin-Flag level quantification).

4) Figure 4: In A, only one spastin band is visible here. Which spastin isoform does this correspond
to?In panel B, the authors should show also time point 0, repeat the experiment at least 3 times and
quantify. In Fig. 4C, the authors show M1 and M87 in two different panels. This is not convincing. In
addition, M87 seems stabilized by MG132 in WT. Overall, the quality of the western blot can be
improved.

-In the original Fig 4A, the spastin band is M87, that is the most abundant of spastin isoforms.
The M87 delta exon 4 is not always easy to detect because it is less abundant and has only
a slightly different size compared with M87. By following the Reviewer’s suggestion, in the
revised Ms, we show a higher-quality representative WB out of the 3 independent
experiments performed- where both spastin isoforms are visible and presented data
quantification and statistical analysis relative to 3 biological replicates.

-In B, the time is “hours after transfection”; at the zero time point, there is no expression of
exogenous proteins. To make this clearer, we included the axis title below the blot and, as
requested, presented data quantification and statistical analysis relative to 3 biological
replicates.

-By reading reviewer comments about spastin isoforms in C, we realized that it is crucial to
show a unique blot with both M1 and M87 to appreciate their relative levels. Indeed, we have
to point out that our spastin expression vectors express both M1 and M87 isoforms, but the
majority of spastin was expressed as M1. This is in agreement with data showing that when
start codons of both isoforms had equally good Kozak’s sequences allowing equally efficient
translation, M1 always accumulated significantly more than corresponding M87 (Solowska
et al., 2014). This information has been reported in the Materials and Methods section of the
revised Ms. Based on the above considerations, we reported spastin-Flag levels relative to
M1+M87 for each time point in B, in C, and along the entire revised Ms, whenever
exogenous spastin was used. In addition, we showed improved quality blots and presented
data quantification relative to 4 independent experiments in the revised Ms. We apologize
for the lower quality of the previous blot that led the reviewer to consider M87-spastin WT
stabilized by Chx.
Note that figure 4 is now figure 3 in the revised Ms.

5) The authors write: "The non-phosphorylatable spastin-S268A mutant is the most polyubiquitinated
form in the HIPK2 proficient control cells (Fig. 5A), whereas the phosphomimetic spastin-S268D



mutant is the least polyubiquitinated form in the HIPK2-KO cells (Fig. 5B), indicating that HIPK2-
mediated S268- phosphorylation prevents spastin polyubiquitination." What can be seen from the two 
blots is that in both WT and HIPK2 KO cells, the S268D mutant is less polyubiquinated. The sentence 
is confusing, and any difference between WT and HIPK2 KO cells is difficult to interpret and quantify 
since the blots are independent. 

We apologize for the misunderstanding. Indeed, the blots were not independent but belong 
to the same Western blot. However, we realized that we did not include this information in 
the text. We have now clarified this issue. In addition, the blot is reported in full in the source 
files. 

6) The authors mention spastin-S268A and S268D pull-down experiments followed by mass
spectrometry. It is good scientific practice to show all the data and deposit the results. It is difficult
here to evaluate the quality and significance of these data. In addition, the IP showing interaction of
spastin and CAND1 are performed following overexpression. It would be interesting to know if
CAND1 interacts with endogenous spastin in presence or absence of HIPK2. Furthermore, what is
the proposed model exactly? This part remains rather undeveloped.

As requested, we show all the data in the supplementary file S1. Furthermore, stimulated 
by the Reviewer’s suggestions, we verified spastin/CAND1 endogenous interaction. In 
addition, we observed that spastin/CAND1 interaction is stronger in HIPK2 proficient cells 
than in HIPK2 null cells, further supporting a preferential interaction between CAND1 and 
phosphorylated spastin. These findings have been shown in the new Figure 4E of the 
revised Ms. CAND1 functions as substrate receptor exchange factor for CRL1 and 4 
complexes (Liu et al., Mol cell 2018; Reichermeier et al., Mol cell 2020). The preferential 
interaction of phosphorylated spastin with CAND1 supports a model in which the 
phosphorylation of spastin might alter the dynamic equilibrium with its specific receptor. The 
latter is a key step for the efficient formation of an active CRL complex. Therefore, we 
hypothesized that the enhanced spastin/CAND1interaction might induce a decrease of the 
exchange possibility necessary for the active CRL complex formation. This model has been 
proposed in the Discussion, without excluding the possibility that binders of the p-S268 
spastin might act also sterically inducing conformational changes that hide site/s for 
successful ubiquitination. Nevertheless, the precise mechanism by which S268 
phosphorylation protects from polyubiquitination remains to be further characterised. 

7) Figure 6: Both in A and B, the claimed rescue of spastin levels following overexpression of HIPK2
or treatment with MNL4924 are not evident. Again, I strongly recommend to repeat this experiment
several times and quantify. In addition, the authors should show larger images of the effect of spastin
downregulation in NSC34 cells.

As suggested, data quantification and statistical analysis relative to 3 biological repeats is 
reported in the revised Ms. In the new Figure S3C, we show large representative fields of 
NSC34 control and spastin-depleted cells. Arrows were used to indicate neurite swelling. 
Note that the Figures 6A and B are Figures 5A and B in the revised Ms. 

Reviewer #3 (Comments to the Authors (Required)):  
The study by Sardina et al. investigates the regulation of the stability for the microtubule severing 
protein spastin. The spastin gene is found mutated in Hereditary Spastic Paraplegia (HSP) that result 
in reduced spastin levels. The authors, following on their previous observations, they identify a 
phosphorylation dependent mechanism of spastin stability control. Phosphorylation of spastin by the 



HIPK2 kinase at serine 268 prevents spastin poly-ubiquitination and subsequent proteasomal 
degradation. Additionally, the authors found that the inhibitor of the ubiquitin-like molecule nedd8 
MLN4924 rescues spastin levels and in several functional assays they found that by increasing spastin 
levels axonal swelling pathology can be reduced. In general, the study is interesting, provides 
mechanistic insights on spastin stability control with clinical implications. The data are well 
presented and the great majority are convincing. 
While the role of HIPK2-mediated spastin phosphorylation in preventing spastin degradation is well 
documented, the data linking neddylation and spastin degradation have to be strengthened for the 
authors to make such conclusions. 
As a minimum the authors should directly test the effect of MLN4924 on the spastin half-life and 
possibly on spastin ubiquitination. 

As suggested by the Reviewer, we tested the MNL4924 effect on spastin half-life showing 
that it is higher in MNL4924 treated cells compared to solvent-treated cells. In addition, we 
showed that MNL4924 treatment strongly inhibits spastin polyubiquitination, further 
supporting data linking neddylation to spastin degradation. These new data were reported 
in the Figures S3A, B of the revised Ms.  

Fig 2A: HIPK2 blot to demonstrate the knockdown.  
We showed HIPK2 blot in this Figure, that is 1J in the revised Ms. 

Fig 2B: Which spastin isoforms mRNA levels are presented? 
 As reported in the Materials and Methods section, the spastin primers amplify a region 
common to all spastin isoforms. To make this clearer, we indicated it in the figure legend. 

Fig. 3: At least for one experiment a control IP (irrelevant Ab or beads only) lane should be presented. 
We showed control IPs with IgG for endogenous and exogenous spastin experiments in the 
new Figures S2A, B. 

Fig. 3D: The use of the K48 only mutant is a good experiment but does not exclude that other Ub 
lysines are involved in the poly-ubiquitination. The use of additional Ub single lysine mutants is 
recommended.  
We have addressed this issue by using, in parallel to K48-only mutant, the K63-only mutant 
that drives a signal commonly linked to “proteasome-independent” processes. As shown in 
the Supportive Figures 2A,B, spastin-Ub-HA signals are unambiguously is detectable in Ub-
HA and K48-Ub-HA expressing cells after MG132 treatment. Instead, it is difficult to detect 
a consistent and reproducible spastin-Ub-HA signal in K63-Ub HA expressing cells and, as 
expected, no significant changes were observed after MG132 treatment in these cells. Even 
if we cannot exclude the involvement of other non-proteolytic processes in spastin 
regulation, we moved forward to investigate the proteasomal degradation pathway. We did 
not include K63-Ub data in the original manuscript. However, if the Reviewer and the Editors 
consider it appropriate, we can show these data and the relative Figure in the revised Ms. 

Fig. 5C: Why is the M87-Flag S268D mutant expressed at much lower levels compared to wild type?  
In this figure, we aim to compare the levels of S268D mutant in HIPK2 proficient (Ctr-Cas9) 
and in HIPK2-KO (HIPK2-Cas9) cells and those of spastin-WT in HIPK2 proficient and in 
HIPK2-KO (HIPK2-Cas9) cells. However, as shown in the Supportive Figure 2C, if we 
compared the levels of spastin WT and S268D, we do not observe statistically significant 
difference in HIPK2 proficient cells (Ctr-Cas9). We did not include this type of comparison 
in the original Ms. However, if the Reviewer and the Editors consider it appropriate, we can 
show this comparison in the revised Ms. 



8	

Supportive Figure 1

Data quantification of spastin/loading control levels by WB on TCE, relative to
data shown in Figure 2B of the revised MS. Quantification was performed as in 2
A. Bars are mean ± SD of three independent experiments; p=0.0085, Anova test
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Comparison of spastin-Flag WT and S268D levels in HeLa Ctr-Cas9 cells, data quantification
relative to Figure 4C. Spastin-Flag intensity relative to our internal efficiency transfection control (GFP)
was reported relative to M87-spastin-Flag, M1-spastin-Flag and to spastin-Flag (i.e., M1+ M87).

C

(A,B) No consistent and reproducible spastin-Ub-HA signals are detectable in
K63-Ub-HA transfected cells.

Indicated cells were transfected with K63-Ub-HA expressing vectors in parallel with
K48-Ub-HA and Ub-HA ones. 24h post transfection cells were treated with 20µM
MG132 or DMSO for 8h. TCE were analysed by WB and IP with indicated Abs. In A,
representative WB of three biological repeats is shown. The arrow indicates the
position of the unmodified spastin and the asterisk indicates a non-specific band. In
B, data quantification reporting spastin-Ub-HA levels relative to spastin
immunoprecipitated was presented as mean ± SD of three independent
experiments.

K63-Ub-HA data are highlighted with a yellow box. The K48-Ub-HA and Ub-HA
experiments (lanes 1-4) are shown in the Figure S2C,D of the revised Ms.
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October 9, 20201st Revision - Editorial Decision

October 9, 2020 

RE: Life Science Alliance Manuscript  #LSA-2020-00799-TR 

Dr. Cinzia Rinaldo 
Inst itute of Molecular Biology and Pathology (IBPM), Nat ional Research Council (CNR) 
Via degli Apuli,4 
Rome, Rome 00185 
Italy 

Dear Dr. Rinaldo, 

Thank you for submit t ing your revised manuscript  ent it led "Spast in recovery in hereditary spast ic
paraplegia by prevent ing neddylat ion-dependent degradat ion". We would be happy to publish your
paper in Life Science Alliance pending final revisions necessary to meet our formatt ing guidelines,
and the stat ist ics and text  changes requested by the reviewers (comments at  the end of this
email). 

Along with the requests below, please also address the following in your revised manuscript : 
-please add ORCID ID for both corresponding authors-you should have received instruct ions on
how to do so
-please add a callout  for Figure 1D&F, Figure 4D, Figure 5C in your main manuscript  text
-please make sure that the order of the manuscript  sect ions are is in accordance with LSA's
guidelines (ht tps://www.life-science-alliance.org/manuscript-prep#format)
-please deposit  the Mass Spec data in a public database and provide the accession number in the
manuscript  under 'Data Availability' sect ion (ht tps://www.life-science-alliance.org/manuscript-
prep#datadepot)
-please include the Support ing figures 1 and 2C, included in the pbp rebuttal, in the revised
manuscript
-no need to add support ive figure 2B in the revised manuscript , but  instead we encourage you to
point  out in the revised manuscript  that  involvement of other non-proteolyt ic processes in spast in
regulat ion cannot be over-ruled.

If you are planning a press release on your work, please inform us immediately to allow informing our
product ion team and scheduling a release date. 

To upload the final version of your manuscript , please log in to your account:
ht tps://lsa.msubmit .net/cgi-bin/main.plex 
You will be guided to complete the submission of your revised manuscript  and to fill in all necessary
informat ion. Please get in touch in case you do not know or remember your login name. 

To avoid unnecessary delays in the acceptance and publicat ion of your paper, please read the
following informat ion carefully. 

A. FINAL FILES:



These items are required for acceptance. 

-- An editable version of the final text  (.DOC or .DOCX) is needed for copyedit ing (no PDFs). 

-- High-resolut ion figure, supplementary figure and video files uploaded as individual files: See our
detailed guidelines for preparing your product ion-ready images, ht tps://www.life-science-
alliance.org/authors 

-- Summary blurb (enter in submission system): A short  text  summarizing in a single sentence the
study (max. 200 characters including spaces). This text  is used in conjunct ion with the t it les of
papers, hence should be informat ive and complementary to the t it le. It  should describe the context
and significance of the findings for a general readership; it  should be writ ten in the present tense
and refer to the work in the third person. Author names should not be ment ioned. 

B. MANUSCRIPT ORGANIZATION AND FORMATTING:

Full guidelines are available on our Instruct ions for Authors page, ht tps://www.life-science-
alliance.org/authors 

We encourage our authors to provide original source data, part icularly uncropped/-processed
electrophoret ic blots and spreadsheets for the main figures of the manuscript . If you would like to
add source data, we would welcome one PDF/Excel-file per figure for this informat ion. These files
will be linked online as supplementary "Source Data" files. 

**Submission of a paper that does not conform to Life Science Alliance guidelines will delay the
acceptance of your manuscript .** 

**It  is Life Science Alliance policy that if requested, original data images must be made available to
the editors. Failure to provide original images upon request will result  in unavoidable delays in
publicat ion. Please ensure that you have access to all original data images prior to final
submission.** 

**The license to publish form must be signed before your manuscript  can be sent to product ion. A
link to the electronic license to publish form will be sent to the corresponding author only. Please
take a moment to check your funder requirements.** 

**Reviews, decision let ters, and point-by-point  responses associated with peer-review at  Life
Science Alliance will be published online, alongside the manuscript . If you do want to opt out of
having the reviewer reports and your point-by-point  responses displayed, please let  us know
immediately.** 

Thank you for your at tent ion to these final processing requirements. Please revise and format the
manuscript  and upload materials within 7 days. 

Thank you for this interest ing contribut ion, we look forward to publishing your paper in Life Science
Alliance. 

Sincerely, 

Shachi Bhatt , Ph.D. 



Execut ive Editor 
Life Science Alliance 
ht tps://www.life-science-alliance.org/ 
Tweet @SciBhatt  @LSAjournal 

------------------------------------------------------------------------------ 
Reviewer #1 (Comments to the Authors (Required)): 

The authors are to be congratulated for producing a vast ly improved version of this manuscript , in
which they have diligent ly addressed all of my main points. I think this paper now tells an interest ing
and convincing story, which will be of significant interest  to the field. I would make a few minor
points: 

1. When ANOVA is used, the significance of differences in key individual columns should also be
compared. This would be relevant to figures 2b, 2c and 3b. This is important as, for example in
Figure 2B and C, we are really interested in the difference between columns 2 and 4. This is very
straightforward using 1-way anova in graphpad prism, which I note is the software the authors are
using.
2. Figure 2D - are the differences between columns 2 and 4 significant? It  looks like they will not  be
and the authors should word the descript ion of this carefully, so as not to make any unsupported
claims.
3. Figure 2G. Columns 2 and 4 should be compared stat ist ically.
4. Figure 4A and 4B. As a general comment, where more than two columns are compared in one
experiment, 1-way anova with analysis of individual pairwise comparison should be used, instead of
mult iple t -tests.
5. In figure 5 the interpretat ion of the immunoblot  quant ificat ion histograms is a lit t le complex, as
they refer to normalised intensit ies that are then reported relat ive to one of two controls. The Y-
axis label doesn't  quite reflect  this, and at  first  glance it  would be easy to mistake what is being
shown as simple quant ificat ion of the blots (I only spotted this because there is such a mismatch
between the blot  intensit ies and the histogram column sizes). Perhaps the y-axis label could be
altered to better reflect  the reality of what is being shown. I'm not actually convinced that this way
of represent ing these data is the clearest , so perhaps the authors could consider a more
convent ional way of represent ing them.

Two very minor points: 
1. In the introduct ion, it  is claimed that M1 spast in is only present in the neuronal cells. Although this
claim has appeared in the literature before, it  is simply not t rue. M1 spast in has been demonstrated
in many different cell types, albeit  at  low abundance.
2. Page 2, line 60, I think the authors should also ment ion the possibility of a dominant negat ive
effect  for spast in missense mutants. In my opinion this is the most likely pathological mechanism for
these.

Reviewer #2 (Comments to the Authors (Required)): 

The authors have substant ially revised the manuscript , providing biological replicates and
quant ificat ion of the main experiments and adding crucial controls. 



The text  should be carefully checked, since in several places the reference to the Figures and the
actual figures did not fit . Examples: Fig. 1 panels are wrongly cited. Figure 4 D, E in the text  are in
fact  Fig. 5D and E. 

MS experiments were performed only once, and it  is not clear if a negat ive control for the IP was
used. Several ident ified proteins are in fact  likely contaminants. A note of caut ion on this
experiment shall be noted. 

Reviewer #3 (Comments to the Authors (Required)): 
n/a 



2nd Authors' Response to Reviewers        September 14, 2020  

We have followed all the Editor and Reviewer suggestions. Here it is a point-by-
point response to the comments. 

Along with the requests below, please also address the following in your revised 
manuscript: 
-please add ORCID ID for both corresponding authors- DONE

-please add a callout for Figure 1D&F, Figure 4D, Figure 5C in your main manuscript text
DONE

-please make sure that the order of the manuscript sections are is in accordance with
LSA's guidelines DONE

-please deposit the Mass Spec data in a public database and provide the accession
number in the manuscript under 'Data Availability' section.
DONE The account details for Reviewer are:
Username: reviewer_pxd021945@ebi.ac.uk
Password: bfKGvh2s

-please include the Supporting figures 1 and 2C, included in the pbp rebuttal, in the
revised manuscript DONE

-no need to add supportive figure 2B in the revised manuscript, but instead we encourage
you to point out in the revised manuscript that involvement of other non-proteolytic
processes in spastin regulation cannot be over-ruled. As suggested, we pointed it out at
page 4 lane 136 of the revised Ms

------------------------------------------------------------------------------ 
Reviewer #1 (Comments to the Authors (Required)): 

The authors are to be congratulated for producing a vastly improved version of this 
manuscript, in which they have diligently addressed all of my main points. I think this paper 
now tells an interesting and convincing story, which will be of significant interest to the 
field. I would make a few minor points: 

1. When ANOVA is used, the significance of differences in key individual columns
should also be compared. This would be relevant to figures 2b, 2c and 3b. This is
important as, for example in Figure 2B and C, we are really interested in the
difference between columns 2 and 4. This is very straightforward using 1-way
anova in graphpad prism, which I note is the software the authors are using. DONE

2. Figure 2D - are the differences between columns 2 and 4 significant? It looks like
they will not be and the authors should word the description of this carefully, so as
not to make any unsupported claims. The Reviewer is right, the differences are
not statistically significant. In the revised Ms we have already carefully
described this point ( see page 4 lanes 130-131). Now, we have pointed it also
in the Figure.

3. Figure 2G. Columns 2 and 4 should be compared statistically. DONE



4. Figure 4A and 4B. As a general comment, where more than two columns are
compared in one experiment, 1-way anova with analysis of individual pairwise
comparison should be used, instead of multiple t-tests. DONE

5. In figure 5 the interpretation of the immunoblot quantification histograms is a little
complex, as they refer to normalised intensities that are then reported relative to
one of two controls. The Y-axis label doesn't quite reflect this, and at first glance it
would be easy to mistake what is being shown as simple quantification of the blots
(I only spotted this because there is such a mismatch between the blot intensities
and the histogram column sizes). Perhaps the y-axis label could be altered to better
reflect the reality of what is being shown. I'm not actually convinced that this way of
representing these data is the clearest, so perhaps the authors could consider a
more conventional way of representing them. We have changed the y-axis label
for easier reading.

6. Two very minor points: 1. In the introduction, it is claimed that M1 spastin is only
present in the neuronal cells. Although this claim has appeared in the literature
before, it is simply not true. M1 spastin has been demonstrated in many different
cell types, albeit at low abundance. We have removed this claim. 2. Page 2, line
60, I think the authors should also mention the possibility of a dominant negative
effect for spastin missense mutants. In my opinion this is the most likely
pathological mechanism for these. As suggested, we mentioned also this
possibility.

Reviewer #2 (Comments to the Authors (Required)): 

The authors have substantially revised the manuscript, providing biological replicates and 
quantification of the main experiments and adding crucial controls. 

The text should be carefully checked, since in several places the reference to the Figures 
and the actual figures did not fit. Examples: Fig. 1 panels are wrongly cited. Figure 4 D, E 
in the text are in fact Fig. 5D and E. We apologize for this. We have checked and 
corrected them. 

MS experiments were performed only once, and it is not clear if a negative control for the 
IP was used. Several identified proteins are in fact likely contaminants. A note of caution 
on this experiment shall be noted. In the original Ms we have described in the 
Material and methods section that we used an unrelated Ab as negative control. 
Now, we added a note about the experimental replicate in the same section (see 
page 13 lane 423-424). 

Reviewer #3 (Comments to the Authors (Required)):n/a 



October 14, 20202nd Revision - Editorial Decision

October 14, 2020 

RE: Life Science Alliance Manuscript  #LSA-2020-00799-TRR 

Dr. Cinzia Rinaldo 
Inst itute of Molecular Biology and Pathology (IBPM), Nat ional Research Council (CNR) 
Via degli Apuli,4 
Rome, Rome 00185 
Italy 

Dear Dr. Rinaldo, 

Thank you for submit t ing your Research Art icle ent it led "Spast in recovery in hereditary spast ic
paraplegia by prevent ing neddylat ion-dependent degradat ion". It  is a pleasure to let  you know that
your manuscript  is now accepted for publicat ion in Life Science Alliance. Congratulat ions on this
interest ing work. 

The final published version of your manuscript  will be deposited by us to PubMed Central upon
online publicat ion. 

Your manuscript  will now progress through copyedit ing and proofing. It  is journal policy that authors
provide original data upon request. 

Reviews, decision let ters, and point-by-point  responses associated with peer-review at  Life Science
Alliance will be published online, alongside the manuscript . If you do want to opt out of having the
reviewer reports and your point-by-point  responses displayed, please let  us know immediately. 

***IMPORTANT: If you will be unreachable at  any t ime, please provide us with the email address of
an alternate author. Failure to respond to rout ine queries may lead to unavoidable delays in
publicat ion.*** 

Scheduling details will be available from our product ion department. You will receive proofs short ly
before the publicat ion date. Only essent ial correct ions can be made at  the proof stage so if there
are any minor final changes you wish to make to the manuscript , please let  the journal office know
now. 

DISTRIBUTION OF MATERIALS: 
Authors are required to distribute freely any materials used in experiments published in Life Science
Alliance. Authors are encouraged to deposit  materials used in their studies to the appropriate
repositories for distribut ion to researchers. 

You can contact  the journal office with any quest ions, contact@life-science-alliance.org 

Again, congratulat ions on a very nice paper. I hope you found the review process to be construct ive
and are pleased with how the manuscript  was handled editorially. We look forward to future excit ing
submissions from your lab. 



Sincerely, 

Shachi Bhatt , Ph.D. 
Execut ive Editor 
Life Science Alliance 
ht tps://www.life-science-alliance.org/ 
Tweet @SciBhatt  @LSAjournal 
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