
Reviewers' comments: 
 
Reviewer #1 (Remarks to the Author):

-dependent transport of Rgs4 mRNA in live 
-

transport of RNA granules in neurons. They found that bidirectional transport of RNA in dendrites was 

uitment to the synapses. Either shRNA 
knock-

The study is well-
-GFP 

system has been used to investigate the trafficking of various reporter mRNAs in neurons (some of the 
 manuscript seem to be consistent 

with the previous findings in the literature on mRNA transport, although this is the first time to 
investigate Rgs4 mRNA trafficking.

onal activity 
for the trafficking of Rgs4 mRNA. The analysis schemes used in this study will be useful for the 

-regulatory elements in many dendritically 
localized mRNAs. To strengthen the manuscript, I suggest that the authors address a few points 
described below.  
 
1. In the discussion section, the authors need to compare their results with previous reports on other 

ere are 
-   

  
 

  
 

  
 

-mediated 

informative. For instance, these papers seem to be highly relevant to this study.  
-

Goetze et al., The brain-specific double-stranded RNA-

  
 

-
belt model.  

ing Lévy Walk. Nature 
  

 

supplementary data, there seem to be only 3 data points, which was alarming to me at first. Only 
after a careful rea
data. To avoid such a misunderstanding, I suggest the authors change these figures as simple bar 
graphs. Also, it would be informative to provide the number of the mRNAs counted.  

  
 



 
-3.3 mRNAs need to be provided in the manuscript.
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because no puncta are visible in the middle   
 

  
 

 
 
 

  

The paper provides insights into mRNA sorting mechanisms in dendrites of rodent hippocampal 
-

based RNA tagging and high spatiotemporal imaging. There is a small, statistically significant 
anterograde bias to mRNA transport 

  
 
General evaluation:  

e presented data or 

of neuronal mRNA trafficking is diminished by previously published work on the dynamics of mRNAs in 
hippocampal neurons. Reference 11 in the manuscript describes detailed evaluation of Beta-actin 
mRNA docking and translation at synapses using RNA tagging and neuronal stimulation, and also 
includes some analysis of mRNA transport (although does not address directionality). Furthermore, 
refe -

-
in the transport of tagged Arc mRNAs, though this is not activity dependent. Despite this, the work by 

identified as a regulator of directionality, and it is shown that hippocampal neurons employ activity-
dependent and -independent mRNA sorting mechanisms. Nonetheless, some of the key conclusions 
overlap with those in published studies (anterograde bias of dendrite localized RNAs and RNA docking 
at synapses stimulated by activity).

  
1. The authors truncate the y-
magnitude of effects. Full y-   

- -

interpretations/conclusions, is needed to clarify this important part of the paper. Why is the number of 
RNA-

of RNA appearances/disappearance at synapses).  

disappearance of RNA signal at synapses rather than docking and undocking.  



4. The relationship between net anterograde transport and increased RNA docking at synapses is not 
clear. At the very least, more speculation on this subject should be included.

docking processes can be uncoupled.
whether larger or smaller synapses of brighter or 

-  

Reviewer #3 (Remarks to the Author):

in dendrites of 

of transcripts that do not localize to dendrites) and a 

phenomenon depends upon neuronal activity, as pharmacological silencing of cultured neurons 

mRNAs have a higher probability of docking close to synapses. Taking advantage of endogeous 
activity of cultured neurons, they show this docking mechanism is mediated by neuronal activity. 

-binding protein known to 
  

This study is well written and relies on high-
biological mechanisms by which mRNA transport to dendrites may be coordinated with neuronal 
activity, and how it could impact activity-related synapse remodeling. With additional controls and 

 mRNA localization in 
neurons.

1) While the activity- -dependent bias towards anterograde movement is a fascinating 
finding, the significance of this finding for mRNA localization at synapses is a bit unclear. According to 

- hesis, the availability of mRNAs close to synapses would be improved without 
this bias. As noted by the authors, Yoon et al have demonstrated using b-actin reporters that synaptic 
activity induces transport, translation, and docking close to synapses (Yoon
light of this study, the authors should better clarify the significance and novelty of their findings.
 

-
major caveat to their interp

be addressed. Perhaps one approach would be to introduce mutation(s) into t

could be indirect. 

3) Related 
-

 been shown to promote 

-physiological results. This may be especially true given 
 that the authors used in their constructs. To address this concern, the 

authors could employ a different mRNA- -FPs. The 



of mRNA 
transport are phenocopied (anterograde movement bias OR preferential docking close to synapses).

4) The authors show that neuronal silencing affects anterograde movement and docking, and use 
endogenous activity in cultures and washout studies to implicate activity in promoting the movement. 
This point would be better supported if the authors were to stimulate activity and show how 

glutamate uncaging of hippocampal neurons, as recently used to induce RNA localization to synapses 

movements in Figure 3. If they waited longer to do analysis following washout, would the authors see 

 
  

  
 

-belt in introduction, when first mentioning it. Alternatively, please remove. 

3) The authors should show graphs reporting both speed and fraction of RNAs moving, when activity is 

 
4) The authors should include a control to show that 

 

 
story out more to establish a direct relationship, as pointed out in point 1 above.  
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accordingly. This would provide a more powerful way to interpret results. This should be done for 
 

































REVIEWERS' COMMENTS:  

Reviewer #1 (Remarks to the Author):

The authors have addressed all of my concerns. I am satisfied with the revised manuscript.
I only suggest the authors need to add details of how they classify “RNA=0” and “RNA>=1” synapses. 
If there are RNA docking and undocking events at a synapse, how can you say RNA=0 at that 
synapse? 

Reviewer #2 (Remarks to the Author):

The authors have done a commendable job of addressing the reviewer's comments. Overall, the 
findings complement and extend previous work on this topic. I recommend publication of the 
manuscript but have some suggestions for improving the manuscript.  
 
1. The data in Figure R1 (in the rebuttal letter) are valuable (and address a point raised by two 
reviewers) and the authors should consider including the key panels in the supplementary figures.
 
2. Figure 4: the panels are not displayed in an order that is intuitive alphabetically. Can this be 
corrected?  
 
3.Figure 5A. The black dot that shows the site of uncaging is not immediately distinguishable from the 
black puncta in the neuron. The authors could use an asterisk to mark the uncaging site, or a colored 
dot.  

4. Figure S4 is huge and should be split into different supplementary figures.  
 
5. Line 291. The statement is weak: “These findings suggest that dendritically localized MS2+Rgs4 
mRNA was probably associated with a specific subset of synapses”. The authors could omit the word 
‘probably’ as the statement is already qualified by ‘suggest’.  
 
6. Line 385: As this is clearly a model, the word ‘might’ is not necessary  

7. Line 336: Why the term ‘pilot’ for this experiment? Multiple data points are included. The authors 
are cautious with the interpretation of the experiment and the word ‘pilot’ may not be necessary.

 
 
Reviewer #3 (Remarks to the Author):  

The authors are to be commended for their thorough attention to all concerns raised by reviewers with 
additional new data and significant clarifications to the text. This paper will make an outstanding 
addition to the field and provides a nice paradigm for other investigations of RNA localization and 
translation in synapses and beyond. I have no remaining concerns.  



et al

Response to the reviewers 

We would like to sincerely thank all three reviewers for the productive review process and the positive 

comments. Please fin our remarks to the second round of comments below.  

Reviewer #1 (Remarks to the Author): 

The authors have addressed all of my concerns. I am satisfied with the revised manuscript. 

I only suggest the authors need to add details of how they classify �RNA=0� and �RNA>=1� synapses. 

If there are RNA docking and undocking events at a synapse, how can you say RNA=0 at that 

synapse? 

Thank you for your kind and positive comments.  

To clarify that �RNA=0� and �RNA>=1� indicated in the figures refers to the RNA content at the 

beginning of the acquisition, we modified the figure legends. They now include �(estimated RNA 

number 1 at t=0s)� and �(RNA=0 at t=0s)�.  

 

Reviewer #2 (Remarks to the Author): 

 

The authors have done a commendable job of addressing the reviewer's comments. Overall, the 

findings complement and extend previous work on this topic. I recommend publication of the 

manuscript but have some suggestions for improving the manuscript. 

 

Thank you for your positive remarks.  

 

1. The data in Figure R1 (in the rebuttal letter) are valuable (and address a point raised by two 

reviewers) and the authors should consider including the key panels in the supplementary figures. 

 

We have included all panels where appropriate (new Supplementary Fig. 1, 4 and 10). 

 

2. Figure 4: the panels are not displayed in an order that is intuitive alphabetically. Can this be 

corrected? 

 

We agree and believe we have found a new more intuitive arrangement (see adapted Fig. 4).  

 

3. Figure 5A. The black dot that shows the site of uncaging is not immediately distinguishable from the 

black puncta in the neuron. The authors could use an asterisk to mark the uncaging site, or a colored 

dot. 

 



et al

Thank you for pointing this out. As an asterisk is already used to indicate statistical significance in the 

same figure we decided to exchange the dot for an arrow.  

4. Figure S4 is huge and should be split into different supplementary figures. 

 

Yes, we split up the figure.  

5. Line 291. The statement is weak: �These findings suggest that dendritically localized MS2+Rgs4 

mRNA was probably associated with a specific subset of synapses�. The authors could omit the word 

�probably� as the statement is already qualified by �suggest�. 

 

We agree and edited the line.  

 

6. Line 385: As this is clearly a model, the word �might� is not necessary 

 

We believe the reviewer possibly intended to point out line 485 here. We adapted this line (that was 

referring to our model) accordingly.  

 

7. Line 336: Why the term �pilot� for this experiment? Multiple data points are included. The authors are 

cautious with the interpretation of the experiment and the word �pilot� may not be necessary. 

 

We agree and edited the line.  

 

Reviewer #3 (Remarks to the Author): 

 

The authors are to be commended for their thorough attention to all concerns raised by reviewers with 

additional new data and significant clarifications to the text. This paper will make an outstanding 

addition to the field and provides a nice paradigm for other investigations of RNA localization and 

translation in synapses and beyond. I have no remaining concerns. 

 

Thank you for your positive remarks to the review process. We are happy we were able to address the 

concerns.  


