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1st Editorial Decision 7th January 2018 

Thank you for the submission of your manuscript to EMBO Molecular Medicine.  
We have now heard back from the three referees whom we asked to evaluate your manuscript.  
 
You will see below that they all find that the study is important and clinically relevant and should be 
revised for publication in EMBO Molecular Medicine. While we understand that the single patient 
data is unfortunately unavoidable, referees would greatly appreciate more (in vitro) data to increase 
the functional insights of the mutation and go towards verifying causation. Additional details, 
discussions and rewriting should also be done accordingly.  
 
Upon our cross-commenting exercise, it became apparent that strengthening the part concerning 
galactose vs glucose effects is important and this could be perhaps achieved by searching for a 
similar phenomenon in other cellular models of mitochondrial diseases as you suggested in the 
discussion.  
 
We would welcome the submission of a revised version within three months for further 
consideration and would like to encourage you to address all the criticisms raised as suggested to 
improve conclusiveness and clarity.  
 
------------------------ 
 
REFEREE REPORTS.  
 
Referee #1 (Comments on Novelty/Model System for Author):  
 
Solid work  
 
Referee #1 (Remarks for Author):  
 
The manuscript by Reyes and colleagues describes the characterization of fibroblasts of a single 
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patient with mutations in the TIMM50 gene (identified by exam sequencing). Cells displayed lower 
mitochondrial membrane potential and impaired mitochondrial protein import through the TIM23 
pathway. Cells also had decreased mitochondrial respiratory chain complexes I, II and IV. Growth 
of patient fibroblasts in galactose, a condition that shifts energy production metabolism towards 
oxidative phosphorylation (OxPhos), showed an improvement in respiratory function but also an 
increase in apoptosis.  
 
The work is straightforward and well performed. Despite being a single patient, it is of broad 
interest as there are not many diseases caused by defective mitochondrial protein import. I have 
mostly minor comments.  
 
1) I would like to have seen western blots for a larger number of TIMM50-dependent proteins.  
2) The Import data with AAC1 is not very clear looking at the figure. Not having the mature form, 
what does the increase intensity at 10 minutes mean??  
3) I found the Introduction too long. I suggest streamlining it.  
4) Page 9 misspelled "clinical discussion ofn all the"  
 
 
 
Referee #2 (Remarks for Author):  
 
The manuscript by Reyes and co-authors reports a study on fibroblasts of a patient with TIMM50 
mutations. The manuscript is well written and the data are clearly presented and discussed. 
Nevertheless, I have some comments and questions.  
 
TIMM50 mutations have been previously reported in patients with intellectual disability and 
seizures (Shahrour et al, 2017). The clinical presentation of the patient depicted in the present 
manuscript is relatively similar but none of the clinical signs in any patient is specific as they have 
been reported in several other patients with other gene mutations. No functional validation of the 
TIMM50 has been done in Shahrour paper hampering to demonstrate that the mutations are indeed 
disease causing. Therefore, it is difficult to judge if the identified mutations are actually causative, 
although decreased TIMM50 protein amount is demonstrated in patient fibroblasts. The authors 
should present additional functional data to convince that TIMM50 is the disease gene.  
 
Overall, this manuscript reports a detailed characterization of TIMM50 mutant fibroblasts (steady 
state levels of other components of the import machinery, efficiency of mitochondrial import, 
membrane potential, OXPHOS protein level and respiration, ROS production, mitophagy, cell size, 
cell growth and apoptosis). Obviously, the most interesting data are those showing abnormal import 
of mitochondrial protein that could be related to the function of TIMM50. However, it is unclear if 
all other features are specific to TIMM50 defect. Indeed, several articles report such abnormal 
phenotypes associated with several other mitochondrial defect. In order to demonstrate the 
specificity of these phenotypes this study should include one or more other patient cell lines with 
mutations affecting other mitochondrial functions. Otherwise, these data are a little bit useless. 
Moreover, the discussion of all these data is relatively long and should be shortened, especially if 
the data are not specific to TIMM50 defect.  
 
Introduction. The authors listed the mutations in genes encoding components of the mitochondrial 
protein import machinery. Abnormal mitochondrial protein import is very rare in human genetics 
and it should be interesting to also cite the MAGMAS/PAM16 mutations even if they result in a 
non-mitochondrial disease.  
 
Figure 1B. Protein alignment shows that G190 is relatively conserved among species reinforcing its 
pathogenicity. However, the protein alignment around S112 is useless as the c.335C>A mutation 
induces a premature stop codon.  
 
Figure 2D. TIMM50 protein appears as a double band in this western blot experiment. Could the 
authors comment this point?  
 
The authors questioned if TIMM50 mutations affect the protein level of other import components by 
measuring the steady state levels of various proteins in cells grown in glucose and galactose media 
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(Fig. 3). TOMM40 gave strange results as its level was very decreased in the two control cell lines 
and much lower than in TIMM50 fibroblasts. Is that due to an experimental problem or not? This 
data should be checked and commented if confirmed.  
 
Figure 6B. Controls A and B displayed significant difference in SOD2 amount when grown in 
glucose media. The authors should comment this point. When grown in galactose medium TIMM50 
fibroblasts showed increased SOD2 levels suggesting increased oxidative stress. This stress should 
alter Fe-S clusters and therefore decrease ACO2 protein which is an Fe-S protein. However, ACO2 
is increased. Do the authors have any explanation?  
 
No or few information about the number of technical and biological replicates for the experiment is 
reported.  
 
 
 
Referee #3 (Comments on Novelty/Model System for Author):  
 
The study is performed on fibroblasts of one patient. To build more general conclusions broader 
spectrum of pathology models is desired.  
 
Referee #3 (Remarks for Author):  
 
The manuscript described a new mutation with pathogenic consequences in TIMM50, an important 
component of the TIM23 translocase responsible for import of mitochondrial proteins. This is a 
detailed study of fibroblasts derived from patients. First, the authors find the levels of the core 
components of the TIM23 complex affected in the patient-derived cell lines, and this correlates well 
with defective presequence-driven protein import. They investigate bioenergetic properties and find 
that the patient cells are suboptimal in many bioenergetics aspects, including the inner membrane 
electrochemical potential, which was greatly reduced. In agreement, poor bioenergetics performance 
of patients fibroblasts is likely caused by the reduced abundance of some components of the 
respiratory complexes I, II and IV.  
Interestingly, when patient fibroblasts have been grown on galactose, the conditions promoting 
oxidative phosphorylation, they are able to partially revert the described defects. However, a 
massive cell death is observed.  
Overall, this is an interesting and important story with well-done experiments and convincing 
conclusions (in majority). This study is performed on one cell line derived from one patient. Also, 
the advance in understanding of mechanisms of pathology is quite limited and not surprising based 
on the current knowledge.  
The observation on differences between glucose and galactose is really interesting and bears high 
potential but it is not developed further. Patient fibroblasts grown on glucose apparently can tolerate 
a relatively big decrease in the import components resulting in import efficiency drop. It can be 
hypothesized that under galactose promoting respiration this import defect is not tolerated and the 
large amount of cells dies. Those, which survive, have adopted to the defective import due to a very 
strong selection to overcome import defects. Is such phenomenon common for other mitochondria- 
or mitochondrial import-defective cells? What is the nature of such change that allows to survive 
with the defect? What is better: to have a decreased biogenesis of mitochondria/mitochondrial 
proteins or to face massive cell death in terms of maintain relative health vs pathology on the cell 
and organismal level?  
I think that authors touch a very important problem, prerequisite to understanding tissue specificity 
and progression of mitochondrial diseases.  
 
Minor points:  
- In the introduction, the authors should mention the pathology related to ALR,  
- TIMM17B should also be assessed as a more common isoform of TIMM17,  
- The imports in organello experiments lack controls (membrane potential dissipation). Whereas the 
results of TFAM import are clear due to a proteolytic change in mass observed upon transfer to 
mitochondria, the import assay for AAC1 is not controlled for its specificity.  
- Measurement of ROS productions: the strategy with hydrogen peroxide pretreatment is not clear. 
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1st Revision - authors' response 19th June 2018 

REFEREE REPORTS. 
 
Referee #1 (Comments on Novelty/Model System for Author):  
 
Solid work  
 
Referee #1 (Remarks for Author):  
 
The manuscript by Reyes and colleagues describes the characterization of fibroblasts of a single 
patient with mutations in the TIMM50 gene (identified by exam sequencing). Cells displayed lower 
mitochondrial membrane potential and impaired mitochondrial protein import through the TIM23 
pathway. Cells also had decreased mitochondrial respiratory chain complexes I, II and IV. Growth 
of patient fibroblasts in galactose, a condition that shifts energy production metabolism towards 
oxidative phosphorylation (OxPhos), showed an improvement in respiratory function but also an 
increase in apoptosis.  
 
The work is straightforward and well performed. Despite being a single patient, it is of broad 
interest as there are not many diseases caused by defective mitochondrial protein import. I have 
mostly minor comments.  
 
1) I would like to have seen western blots for a larger number of TIMM50-dependent proteins.  
 
We added several more Western-blots in Figure 2A, B such as TIMM17B, DNAJC19, Mortalin, 
GrpE and Magmas 
 
2) The Import data with AAC1 is not very clear looking at the figure. Not having the mature form, 
what does the increase intensity at 10 minutes mean?? 
 
AAC1 import experiments have been redone with different timepoints and no decrease after 10 min 
of incubation during import is now detected. 
  
3) I found the Introduction too long. I suggest streamlining it.  
 
We have deleted some paragraphs. On the other hand, we think that a thorough description of the 
translocation machinery of mitochondria is necessary to allow a naïve but interested reader to follow 
the experimental framework and results. 
 
4) Page 9 misspelled "clinical discussion ofn all the"  
 
Thank you 
 
Referee #2 (Remarks for Author):  
 
The manuscript by Reyes and co-authors reports a study on fibroblasts of a patient with TIMM50 
mutations. The manuscript is well written and the data are clearly presented and discussed. 
Nevertheless, I have some comments and questions.  
 
TIMM50 mutations have been previously reported in patients with intellectual disability and 
seizures (Shahrour et al, 2017). The clinical presentation of the patient depicted in the present 
manuscript is relatively similar but none of the clinical signs in any patient is specific as they have 
been reported in several other patients with other gene mutations. No functional validation of the 
TIMM50 has been done in Shahrour paper hampering to demonstrate that the mutations are indeed 
disease causing. Therefore, it is difficult to judge if the identified mutations are actually causative, 
although decreased TIMM50 protein amount is demonstrated in patient fibroblasts. The authors 
should present additional functional data to convince that TIMM50 is the disease gene.  
 
We clearly demonstrate that not only TIMM50 is decreased but also other components of the TIM23 
machinery and whilst import of a TIMM22-dependent protein, AAC1, is not affected, the import of 
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a TIM23-dependent protein, TFAM, is virtually abolished in the presence of mutant TIMM50. In 
addition, all the defects in bioenergetics and related pathways found in TIMM50 mutant cells are 
rescued by the expression of transduced wild-type TIMM50.  
 
Overall, this manuscript reports a detailed characterization of TIMM50 mutant fibroblasts (steady 
state levels of other components of the import machinery, efficiency of mitochondrial import, 
membrane potential, OXPHOS protein level and respiration, ROS production, mitophagy, cell size, 
cell growth and apoptosis). Obviously, the most interesting data are those showing abnormal import 
of mitochondrial protein that could be related to the function of TIMM50. However, it is unclear if 
all other features are specific to TIMM50 defect. Indeed, several articles report such abnormal 
phenotypes associated with several other mitochondrial defect. In order to demonstrate the 
specificity of these phenotypes this study should include one or more other patient cell lines with 
mutations affecting other mitochondrial functions. Otherwise, these data are a little bit useless. 
Moreover, the discussion of all these data is relatively long and should be shortened, especially if 
the data are not 
specific to TIMM50 defect.  
 
The complementation experiments demonstrate that the defects in cells are clearly due to defective 
TIMM50 and can be rescued by the expression of the WT protein. We have now included two 
additional disease cell line as controls from patients with mutations in RNASEH1 and ISCU, 
respectively, providing additional evidence that several features of the TIMM50 cell line are 
specific. 
 
Introduction. The authors listed the mutations in genes encoding components of the mitochondrial 
protein import machinery. Abnormal mitochondrial protein import is very rare in human genetics 
and it should be interesting to also cite the MAGMAS/PAM16 mutations even if they result in a 
non-mitochondrial disease.  
 
We have added the requested citations. 
 
Figure 1B. Protein alignment shows that G190 is relatively conserved among species reinforcing its 
pathogenicity. However, the protein alignment around S112 is useless as the c.335C>A mutation 
induces a premature stop codon.  
 
For the sake of clarity and completeness we have preferred to maintain both mutations in the figure. 
 
Figure 2D. TIMM50 protein appears as a double band in this western blot experiment. Could the 
authors comment this point? 
 
The doublet in TIMM50 is a constant in all fibroblast cell lines analysed in the present study. 
Actually, both bands were decreased in the patient cell line and increased in the transduced lines. 
Further studies will be required in order to get more information about the nature of these two 
bands. 
 
The authors questioned if TIMM50 mutations affect the protein level of other import components by 
measuring the steady state levels of various proteins in cells grown in glucose and galactose media 
(Fig. 3). TOMM40 gave strange results as its level was very decreased in the two control cell lines 
and much lower than in TIMM50 fibroblasts. Is that due to an experimental problem or not? This 
data should be checked and commented if confirmed.  
 
We have redone the Western Blot and the result shows a much milder difference in TOMM40 
amount which is significantly different from controls. 
 
Figure 6B. Controls A and B displayed significant difference in SOD2 amount when grown in 
glucose media. The authors should comment this point. When grown in galactose medium TIMM50 
fibroblasts showed increased SOD2 levels suggesting increased oxidative stress. This stress should 
alter Fe-S clusters and therefore decrease ACO2 protein which is an Fe-S protein. However, ACO2 
is increased. Do the authors have any explanation?  
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We have redone the WB and ACO2 is slightly increased in TIMM50 mutants. As expected, it is 
decreased in ISCU mutant cell line which implies a defect in the biosynthesis of Fe-S centres. We 
attribute the increase of ACO2 toincreased ROS production, as it also occurs for SOD2, as some 
papers report an anti-ROS effect of ACO2. 
 
No or few information about the number of technical and biological replicates for the experiment is 
reported.  
 
Figure legends report now a full description of the number of replicates and their biological 
significance. 
 
Referee #3 (Comments on Novelty/Model System for Author):  
 
The study is performed on fibroblasts of one patient. To build more general conclusions broader 
spectrum of pathology models is desired.  
 
Referee #3 (Remarks for Author):  
 
The manuscript described a new mutation with pathogenic consequences in TIMM50, an important 
component of the TIM23 translocase responsible for import of mitochondrial proteins. This is a 
detailed study of fibroblasts derived from patients. First, the authors find the levels of the core 
components of the TIM23 complex affected in the patient-derived cell lines, and this correlates well 
with defective presequence-driven protein import. They investigate bioenergetic properties and find 
that the patient cells are suboptimal in many bioenergetics aspects, including the inner membrane 
electrochemical potential, which was greatly reduced. In agreement, poor bioenergetics performance 
of patients fibroblasts is likely caused by the reduced abundance of some components of the 
respiratory complexes I, II and IV.  
Interestingly, when patient fibroblasts have been grown on galactose, the conditions promoting 
oxidative phosphorylation, they are able to partially revert the described defects. However, a 
massive cell death is observed.  
Overall, this is an interesting and important story with well-done experiments and convincing 
conclusions (in majority). This study is performed on one cell line derived from one patient. Also, 
the advance in understanding of mechanisms of pathology is quite limited and not surprising based 
on the current knowledge.  
The observation on differences between glucose and galactose is really interesting and bears high 
potential but it is not developed further. Patient fibroblasts grown on glucose apparently can tolerate 
a relatively big decrease in the import components resulting in import efficiency drop. It can be 
hypothesized that under galactose promoting respiration this import defect is not tolerated and the 
large amount of cells dies. Those, which survive, have adopted to the defective import due to a very 
strong selection to overcome import defects. Is such phenomenon common for other mitochondria- 
or mitochondrial import-defective cells? What is the nature of such change that allows to survive 
with the defect? What is better: to have a decreased biogenesis of mitochondria/mitochondrial 
proteins or to face massive cell death in terms of maintain relative health vs pathology on the cell 
and organismal level?  
I think that authors touch a very important problem, prerequisite to understanding tissue specificity 
and progression of mitochondrial diseases.  
 
Thank you for your comments. We do believe that apoptosis is operating as a selective pathway 
when mutant cells are grown in galactose, therefore forced to rely on OxPhos. This can determine 
the survival of the most proficient cells and therefore the paradoxical effect of an apparent 
amelioration of the bioenergetics in mitochondria of the surviving cells. The mechanistic, biological 
effects leading to this interesting phenomenon implies probably a specific, complex analysis, e.g. 
transcriptomic, metabolomic, etc. which is clearly beyond the scope of the present paper. Moreover, 
this galactose related apoptosis has not been observed in RNASEH1 nor in ISCU mutant fibroblasts. 
 
Minor points:  
- In the introduction, the authors should mention the pathology related to ALR, 
 
The pathology related to ALR is now included in the introduction. 
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- TIMM17B should also be assessed as a more common isoform of TIMM17,  
 
TIMM17B has now been assessed in controls and patient cell lines and also in complementation 
experiments (Figures 2A, 2B, Appendix Figure S8A) 
 
- The imports in organello experiments lack controls (membrane potential dissipation). Whereas the 
results of TFAM import are clear due to a proteolytic change in mass observed upon transfer to 
mitochondria, the import assay for AAC1 is not controlled for its specificity.  
 
We have now used FCCP as a negative control at the longest time point and the results included in 
Figure 3. 
 
- Measurement of ROS productions: the strategy with hydrogen peroxide pretreatment is not clear. 
 
The pretreatment with H2O2 increases the levels of ROS in cells and enhances differences between 
mutant and control cells that were not so obvious in naïve conditions. This is now explained in the 
text and as it is a standard procedure in ROS measurement. 
 
 
 
2nd Editorial Decision 17 July 2018 

Thank you for the submission of your revised manuscript to EMBO Molecular Medicine. We have 
now received the enclosed reports from the referees that were asked to re-assess it. As you will see 
the reviewers are now globally supportive and I am pleased to inform you that we will be able to 
accept your manuscript pending final editorial amendments [not listed].  
 
------------------------- 
 
REFEREE REPORTS.  
 
 
Referee #2 (Comments on Novelty/Model System for Author):  
 
The manuscript reports TIMM50 mutations in a new patients. The data are convincing.  
 
Referee #2 (Remarks for Author):  
 
The authors correctly responded to my comments and questions. They did adequate new 
experiments.  
 
 
Referee #3 (Remarks for Author):  
 
The authors adequately addressed the criticism. This is an interesting and valuable work. 
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� common	
  tests,	
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  as	
  t-­‐test	
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  specify	
  whether	
  paired	
  vs.	
  unpaired),	
  simple	
  χ2	
  tests,	
  Wilcoxon	
  and	
  Mann-­‐Whitney	
  
tests,	
  can	
  be	
  unambiguously	
  identified	
  by	
  name	
  only,	
  but	
  more	
  complex	
  techniques	
  should	
  be	
  described	
  in	
  the	
  methods	
  
section;

� are	
  tests	
  one-­‐sided	
  or	
  two-­‐sided?
� are	
  there	
  adjustments	
  for	
  multiple	
  comparisons?
� exact	
  statistical	
  test	
  results,	
  e.g.,	
  P	
  values	
  =	
  x	
  but	
  not	
  P	
  values	
  <	
  x;
� definition	
  of	
  ‘center	
  values’	
  as	
  median	
  or	
  average;
� definition	
  of	
  error	
  bars	
  as	
  s.d.	
  or	
  s.e.m.	
  

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

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

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

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

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

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

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

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

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

Is	
  there	
  an	
  estimate	
  of	
  variation	
  within	
  each	
  group	
  of	
  data?

Is	
  the	
  variance	
  similar	
  between	
  the	
  groups	
  that	
  are	
  being	
  statistically	
  compared?

6.	
  To	
  show	
  that	
  antibodies	
  were	
  profiled	
  for	
  use	
  in	
  the	
  system	
  under	
  study	
  (assay	
  and	
  species),	
  provide	
  a	
  citation,	
  catalog	
  
number	
  and/or	
  clone	
  number,	
  supplementary	
  information	
  or	
  reference	
  to	
  an	
  antibody	
  validation	
  profile.	
  e.g.,	
  
Antibodypedia	
  (see	
  link	
  list	
  at	
  top	
  right),	
  1DegreeBio	
  (see	
  link	
  list	
  at	
  top	
  right).

Yes,	
  only	
  t-­‐tests	
  were	
  performed	
  in	
  order	
  to	
  compare	
  samples

Yes,	
  the	
  programs	
  automatically	
  check	
  for	
  normal	
  distribution	
  of	
  the	
  samples

Standard	
  deviations	
  to	
  the	
  mean	
  are	
  provided	
  for	
  each	
  group	
  of	
  data

t-­‐tests	
  are	
  performed	
  under	
  the	
  assumption	
  of	
  unequal	
  variance

All	
  antibodies	
  are	
  listed	
  in	
  Appendix

YOU	
  MUST	
  COMPLETE	
  ALL	
  CELLS	
  WITH	
  A	
  PINK	
  BACKGROUND	
  ê

Only	
  fibroblasts	
  from	
  a	
  single	
  patient	
  with	
  mutations	
  in	
  TIMM50	
  were	
  available	
  and	
  that	
  
constrained	
  the	
  sample	
  size.	
  Fibroblasts	
  from	
  two	
  non-­‐related	
  healthy	
  individuals	
  and	
  two	
  
fibroblasts	
  cell	
  lines	
  from	
  patients	
  with	
  mutations	
  in	
  other	
  genes	
  affecting	
  mitochondrial	
  function	
  
were	
  also	
  analysed	
  as	
  controls.
NA

NA

Out	
  of	
  the	
  two	
  controls,	
  only	
  one	
  of	
  them	
  was	
  randomly	
  chosen	
  for	
  tansduction	
  experiments.

NA

NA

NA

1.	
  Data

the	
  data	
  were	
  obtained	
  and	
  processed	
  according	
  to	
  the	
  field’s	
  best	
  practice	
  and	
  are	
  presented	
  to	
  reflect	
  the	
  results	
  of	
  the	
  
experiments	
  in	
  an	
  accurate	
  and	
  unbiased	
  manner.
figure	
  panels	
  include	
  only	
  data	
  points,	
  measurements	
  or	
  observations	
  that	
  can	
  be	
  compared	
  to	
  each	
  other	
  in	
  a	
  scientifically	
  
meaningful	
  way.
graphs	
  include	
  clearly	
  labeled	
  error	
  bars	
  for	
  independent	
  experiments	
  and	
  sample	
  sizes.	
  Unless	
  justified,	
  error	
  bars	
  should	
  
not	
  be	
  shown	
  for	
  technical	
  replicates.
if	
  n<	
  5,	
  the	
  individual	
  data	
  points	
  from	
  each	
  experiment	
  should	
  be	
  plotted	
  and	
  any	
  statistical	
  test	
  employed	
  should	
  be	
  
justified

the	
  exact	
  sample	
  size	
  (n)	
  for	
  each	
  experimental	
  group/condition,	
  given	
  as	
  a	
  number,	
  not	
  a	
  range;

Each	
  figure	
  caption	
  should	
  contain	
  the	
  following	
  information,	
  for	
  each	
  panel	
  where	
  they	
  are	
  relevant:

2.	
  Captions

The	
  data	
  shown	
  in	
  figures	
  should	
  satisfy	
  the	
  following	
  conditions:

Source	
  Data	
  should	
  be	
  included	
  to	
  report	
  the	
  data	
  underlying	
  graphs.	
  Please	
  follow	
  the	
  guidelines	
  set	
  out	
  in	
  the	
  author	
  ship	
  
guidelines	
  on	
  Data	
  Presentation.

Please	
  fill	
  out	
  these	
  boxes	
  ê	
  (Do	
  not	
  worry	
  if	
  you	
  cannot	
  see	
  all	
  your	
  text	
  once	
  you	
  press	
  return)

a	
  specification	
  of	
  the	
  experimental	
  system	
  investigated	
  (eg	
  cell	
  line,	
  species	
  name).

C-­‐	
  Reagents

B-­‐	
  Statistics	
  and	
  general	
  methods

the	
  assay(s)	
  and	
  method(s)	
  used	
  to	
  carry	
  out	
  the	
  reported	
  observations	
  and	
  measurements	
  
an	
  explicit	
  mention	
  of	
  the	
  biological	
  and	
  chemical	
  entity(ies)	
  that	
  are	
  being	
  measured.
an	
  explicit	
  mention	
  of	
  the	
  biological	
  and	
  chemical	
  entity(ies)	
  that	
  are	
  altered/varied/perturbed	
  in	
  a	
  controlled	
  manner.

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

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

	
  

In	
  the	
  pink	
  boxes	
  below,	
  please	
  ensure	
  that	
  the	
  answers	
  to	
  the	
  following	
  questions	
  are	
  reported	
  in	
  the	
  manuscript	
  itself.	
  
Every	
  question	
  should	
  be	
  answered.	
  If	
  the	
  question	
  is	
  not	
  relevant	
  to	
  your	
  research,	
  please	
  write	
  NA	
  (non	
  applicable).	
  	
  
We	
  encourage	
  you	
  to	
  include	
  a	
  specific	
  subsection	
  in	
  the	
  methods	
  section	
  for	
  statistics,	
  reagents,	
  animal	
  models	
  and	
  human	
  
subjects.	
  	
  

definitions	
  of	
  statistical	
  methods	
  and	
  measures:

a	
  description	
  of	
  the	
  sample	
  collection	
  allowing	
  the	
  reader	
  to	
  understand	
  whether	
  the	
  samples	
  represent	
  technical	
  or	
  
biological	
  replicates	
  (including	
  how	
  many	
  animals,	
  litters,	
  cultures,	
  etc.).
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Reporting	
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  Articles	
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This	
  checklist	
  is	
  used	
  to	
  ensure	
  good	
  reporting	
  standards	
  and	
  to	
  improve	
  the	
  reproducibility	
  of	
  published	
  results.	
  These	
  guidelines	
  are	
  
consistent	
  with	
  the	
  Principles	
  and	
  Guidelines	
  for	
  Reporting	
  Preclinical	
  Research	
  issued	
  by	
  the	
  NIH	
  in	
  2014.	
  Please	
  follow	
  the	
  journal’s	
  
authorship	
  guidelines	
  in	
  preparing	
  your	
  manuscript.	
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7.	
  Identify	
  the	
  source	
  of	
  cell	
  lines	
  and	
  report	
  if	
  they	
  were	
  recently	
  authenticated	
  (e.g.,	
  by	
  STR	
  profiling)	
  and	
  tested	
  for	
  
mycoplasma	
  contamination.

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

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

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

10.	
  We	
  recommend	
  consulting	
  the	
  ARRIVE	
  guidelines	
  (see	
  link	
  list	
  at	
  top	
  right)	
  (PLoS	
  Biol.	
  8(6),	
  e1000412,	
  2010)	
  to	
  ensure	
  
that	
  other	
  relevant	
  aspects	
  of	
  animal	
  studies	
  are	
  adequately	
  reported.	
  See	
  author	
  guidelines,	
  under	
  ‘Reporting	
  
Guidelines’.	
  See	
  also:	
  NIH	
  (see	
  link	
  list	
  at	
  top	
  right)	
  and	
  MRC	
  (see	
  link	
  list	
  at	
  top	
  right)	
  recommendations.	
  	
  Please	
  confirm	
  
compliance.

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

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

13.	
  For	
  publication	
  of	
  patient	
  photos,	
  include	
  a	
  statement	
  confirming	
  that	
  consent	
  to	
  publish	
  was	
  obtained.

14.	
  Report	
  any	
  restrictions	
  on	
  the	
  availability	
  (and/or	
  on	
  the	
  use)	
  of	
  human	
  data	
  or	
  samples.

15.	
  Report	
  the	
  clinical	
  trial	
  registration	
  number	
  (at	
  ClinicalTrials.gov	
  or	
  equivalent),	
  where	
  applicable.

16.	
  For	
  phase	
  II	
  and	
  III	
  randomized	
  controlled	
  trials,	
  please	
  refer	
  to	
  the	
  CONSORT	
  flow	
  diagram	
  (see	
  link	
  list	
  at	
  top	
  right)	
  
and	
  submit	
  the	
  CONSORT	
  checklist	
  (see	
  link	
  list	
  at	
  top	
  right)	
  with	
  your	
  submission.	
  See	
  author	
  guidelines,	
  under	
  
‘Reporting	
  Guidelines’.	
  Please	
  confirm	
  you	
  have	
  submitted	
  this	
  list.

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

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

Data	
  deposition	
  in	
  a	
  public	
  repository	
  is	
  mandatory	
  for:	
  
a.	
  Protein,	
  DNA	
  and	
  RNA	
  sequences	
  
b.	
  Macromolecular	
  structures	
  
c.	
  Crystallographic	
  data	
  for	
  small	
  molecules	
  
d.	
  Functional	
  genomics	
  data	
  
e.	
  Proteomics	
  and	
  molecular	
  interactions
19.	
  Deposition	
  is	
  strongly	
  recommended	
  for	
  any	
  datasets	
  that	
  are	
  central	
  and	
  integral	
  to	
  the	
  study;	
  please	
  consider	
  the	
  
journal’s	
  data	
  policy.	
  If	
  no	
  structured	
  public	
  repository	
  exists	
  for	
  a	
  given	
  data	
  type,	
  we	
  encourage	
  the	
  provision	
  of	
  
datasets	
  in	
  the	
  manuscript	
  as	
  a	
  Supplementary	
  Document	
  (see	
  author	
  guidelines	
  under	
  ‘Expanded	
  View’	
  or	
  in	
  
unstructured	
  repositories	
  such	
  as	
  Dryad	
  (see	
  link	
  list	
  at	
  top	
  right)	
  or	
  Figshare	
  (see	
  link	
  list	
  at	
  top	
  right).
20.	
  Access	
  to	
  human	
  clinical	
  and	
  genomic	
  datasets	
  should	
  be	
  provided	
  with	
  as	
  few	
  restrictions	
  as	
  possible	
  while	
  
respecting	
  ethical	
  obligations	
  to	
  the	
  patients	
  and	
  relevant	
  medical	
  and	
  legal	
  issues.	
  If	
  practically	
  possible	
  and	
  compatible	
  
with	
  the	
  individual	
  consent	
  agreement	
  used	
  in	
  the	
  study,	
  such	
  data	
  should	
  be	
  deposited	
  in	
  one	
  of	
  the	
  major	
  public	
  access-­‐
controlled	
  repositories	
  such	
  as	
  dbGAP	
  (see	
  link	
  list	
  at	
  top	
  right)	
  or	
  EGA	
  (see	
  link	
  list	
  at	
  top	
  right).
21.	
  Computational	
  models	
  that	
  are	
  central	
  and	
  integral	
  to	
  a	
  study	
  should	
  be	
  shared	
  without	
  restrictions	
  and	
  provided	
  in	
  a	
  
machine-­‐readable	
  form.	
  	
  The	
  relevant	
  accession	
  numbers	
  or	
  links	
  should	
  be	
  provided.	
  When	
  possible,	
  standardized	
  
format	
  (SBML,	
  CellML)	
  should	
  be	
  used	
  instead	
  of	
  scripts	
  (e.g.	
  MATLAB).	
  Authors	
  are	
  strongly	
  encouraged	
  to	
  follow	
  the	
  
MIRIAM	
  guidelines	
  (see	
  link	
  list	
  at	
  top	
  right)	
  and	
  deposit	
  their	
  model	
  in	
  a	
  public	
  database	
  such	
  as	
  Biomodels	
  (see	
  link	
  list	
  
at	
  top	
  right)	
  or	
  JWS	
  Online	
  (see	
  link	
  list	
  at	
  top	
  right).	
  If	
  computer	
  source	
  code	
  is	
  provided	
  with	
  the	
  paper,	
  it	
  should	
  be	
  
deposited	
  in	
  a	
  public	
  repository	
  or	
  included	
  in	
  supplementary	
  information.

22.	
  Could	
  your	
  study	
  fall	
  under	
  dual	
  use	
  research	
  restrictions?	
  Please	
  check	
  biosecurity	
  documents	
  (see	
  link	
  list	
  at	
  top	
  
right)	
  and	
  list	
  of	
  select	
  agents	
  and	
  toxins	
  (APHIS/CDC)	
  (see	
  link	
  list	
  at	
  top	
  right).	
  According	
  to	
  our	
  biosecurity	
  guidelines,	
  
provide	
  a	
  statement	
  only	
  if	
  it	
  could.

Ethical	
  Committee	
  of	
  the	
  Fondazione	
  IRCCS	
  Istituto	
  Neurologico	
  ’Carlo	
  Besta’,	
  Milan,	
  Italy.

Informed	
  consent	
  	
  was	
  obtained	
  at	
  source	
  and	
  experiments	
  conformed	
  to	
  the	
  principles	
  set	
  out	
  in	
  
the	
  WMA	
  Declaration	
  of	
  Helsinki	
  and	
  the	
  Department	
  of	
  Health	
  and	
  Human	
  Services	
  Belmont	
  
Report.

Clinical	
  information	
  is	
  reported	
  as	
  Case	
  report	
  in	
  the	
  Appendix

NA

NA

NA

NA

NA

NA

NA

The	
  sequence	
  variation	
  data	
  related	
  to	
  this	
  study	
  has	
  been	
  deposited	
  in	
  ClinVar	
  under	
  the	
  
accession	
  numbers	
  SCV000788332	
  and	
  SCV000788354.

NA

Cell	
  lines	
  are	
  patient	
  derived	
  and	
  they	
  were	
  all	
  tested	
  for	
  mycoplasma	
  contamination

NA

NA

NA

G-­‐	
  Dual	
  use	
  research	
  of	
  concern

F-­‐	
  Data	
  Accessibility

D-­‐	
  Animal	
  Models

E-­‐	
  Human	
  Subjects


