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1st Editorial Decision 19th March 2019 

Thank you for the transfer of your manuscript to EMBO reports. We would like to invite you to 
address the remaining referee concerns below in a revised manuscript for publication here. Please 
also submit a point by point response to the comments below. It will be important to tone down all 
overstatements and to adapt the title.  
 
**************************** 
REFERE REPORTS 
 
Referee 1:   
 
The authors have responded robustly to the review and provided additional evidence in support of 
their claims that TEFM is somehow involved in RNA processing in addition to its known role in 
transcription elongation. The new BioID data in particular point to an involvement of TFEM in 
RNA processing or, at least, RNA granule localization. However, the data presented still do not 
provide any direct evidence that transcription elongation per se is coupled or linked to RNA 
processing via TFEM. This is clearly the authors interpretation and may even be correct, but to 
conclude this requires evidence of multi-protein complexes involving POLRMT, TEFM and the 
processing factors that are travelling together in space and time. The other possibility is that TFEM 
has a function (direct or indirect) in RNA processing that is completely independent of POLRMT 
(i.e. uncoupled or unlinked from transcription elongation). For this reason, the title is misleading and 
should be changed to "TFEM is linked..." as opposed to "Transcription elongation is linked..." and 
the authors should discuss this alternative possibility/limitation. Finally, although the authors 
discount a potential role for MRPL12 in binding POLRMT based completely on their own and 
others' negative data, it does seems reasonable to discuss this as a possible mechanism that stabilizes 
POLRMT in the absence of TFEM, given the extensive positive results published (e.g. Nouws et al. 
JBC 2016, Mitochondrial Ribosomal Protein L12 Is Required for POLRMT Stability and Exists as 
Two Forms Generated by Alternative Proteolysis during Import, and other papers cited in the 
original critique).  
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Referee 2:  
 
The major difference from the previous submission is that the authors have performed some solid 
experiments with proximity labelling using a TEFM-BIOID fusion protein to address our question 
of whether TEFM really does associate in any way with parts of the RNA processing machinery. 
Indeed, they find evidence for interaction with numerous processing proteins. I'm afraid I still have 
concerns about the interpretation of some of their data. This is an excellent group and the data is of 
interest. Clearly, TEFM is an important mitochondrial protein that facilitates transcription 
elongation, as has been shown beautifully in vitro by Posse and colleagues. Evidence suggests that 
TEFM forms part of the transcription machinery but is the data really convincing that it is somehow 
involved in RNA processing as well ? I do not believe this data is sufficient clear to allow the 
conclusion that transcription elongation is linked to RNA processing, as stated in the title, although 
it is quite likely. The authors claim that TEFM somehow orchestrates transcription elongation and 
RNA processing. I find it difficult to conceptualise this and feel it is an overextrapolation. For 
example, if one was to perform the proximity labelling by fusing BIOID to RNA polymerase itself, I 
would expect the expt would pick up numerous members of the RNA processing enzymes that are 
found in the RNA granule but what would be the conclusion ?  
 
I am also confused by the authors response to one of my original points:  
From northern blot data, there does not seem to be much of a problem with processing 12S rRNA, 
as based on levels of three species: mt tRNAF, 12S rRNA and mt tRNAV.  
 
Response:  
The transcription of the 12S rRNA is not affected as it is promoter proximal and as such the 
processing of this transcript is not severely impaired.  
 
Perhaps I am not understanding their point ? However, if TEFM is somehow involved in 
orchestrating RNA processing, why does it matter whether the transcript is promoter proximal ? 
Overall, I think there is a lot of very sound and publishable data here, but I don't like the 
overextrapolation. I have no problem with the data being published and then allowing readers to 
make up their own mind but the claims should be toned down.  
 
 
 
1st Revision - authors' response 21st March 2019 

Point by Point Response:  
 
Referee 1:  
 
The authors have responded robustly to the review and provided additional evidence in support of 
their claims that TEFM is somehow involved in RNA processing in addition to its known role in 
transcription elongation. The new BioID data in particular point to an involvement of TFEM in 
RNA processing or, at least, RNA granule localization. However, the data presented still do not 
provide any direct evidence that transcription elongation per se is coupled or linked to RNA 
processing via TFEM. This is clearly the authors interpretation and may even be correct, but to 
conclude this requires evidence of multi-protein complexes involving POLRMT, TEFM and the 
processing factors that are travelling together in space and time. The other possibility is that TFEM 
has a function (direct or indirect) in RNA processing that is completely independent of POLRMT 
(i.e. uncoupled or unlinked from transcription elongation).  
For this reason, the title is misleading and should be changed to "TFEM is linked..." as opposed to 
"Transcription elongation is linked..." and the authors should discuss this alternative 
possibility/limitation.  
Response:  
We agree with the referee as our manuscript provides no detailed molecular mechanism whereby 
TEFM is impacting RNA processing. However, our data clearly show that loss of TEFM impairs 
RNA processing. Also, the BioID data suggest a role for TEFM in RNA processing. As we have no 
defined molecular link explaining the coupling between transcription elongation and RNA 



EMBO reports - Peer Review Process File 
 

 
© European Molecular Biology Organization 3 

processing, we have down tuned our conclusions in the text and also changed the title of the 
manuscript to: “Impaired transcription elongation leads to RNA processing defects in mammalian 
mitochondria”. 
 
Finally, although the authors discount a potential role for MRPL12 in binding POLRMT based 
completely on their own and others' negative data, it does seems reasonable to discuss this as a 
possible mechanism that stabilizes POLRMT in the absence of TFEM, given the extensive positive 
results published (e.g. Nouws et al. JBC 2016, Mitochondrial Ribosomal Protein L12 Is Required 
for POLRMT Stability and Exists as Two Forms Generated by Alternative Proteolysis during 
Import, and other papers cited in the original critique). 
Response:  
We thank the review for this suggestion and have added a paragraph in the discussion section about 
possible interactions between MRPL12 and POLRMT.  
 
Referee 2: 
 
The major difference from the previous submission is that the authors have performed some solid 
experiments with proximity labelling using a TEFM-BIOID fusion protein to address our question 
of whether TEFM really does associate in any way with parts of the RNA processing machinery. 
Indeed, they find evidence for interaction with numerous processing proteins. I'm afraid I still have 
concerns about the interpretation of some of their data. This is an excellent group and the data is of 
interest. Clearly, TEFM is an important mitochondrial protein that facilitates transcription 
elongation, as has been shown beautifully in vitro by Posse and colleagues. Evidence suggests that 
TEFM forms part of the transcription machinery but is the data really convincing that it is somehow 
involved in RNA processing as well ? I do not believe this data is sufficient clear to allow the 
conclusion that transcription elongation is linked to RNA processing, as stated in the title, although 
it is quite likely. The authors claim that TEFM somehow orchestrates transcription elongation and 
RNA processing. I find it difficult to conceptualise this and feel it is an overextrapolation. For 
example, if one was to perform the proximity labelling by fusing BIOID to RNA polymerase itself, I 
would expect the expt would pick up numerous members of the RNA processing enzymes that are 
found in the RNA granule but what would be the conclusion ? 
Response:  
The data in this manuscript indicate that RNA processing enzymes associate with TEFM and that 
loss of TEFM causes low level accumulation of RNA precursors. These findings suggest that 
elongation is closely associated with RNA processing, which is the next step in RNA biogenesis. 
We agree with this reviewer that there is no direct molecular link and we discuss this in the revised 
manuscript as suggested by both reviewers. It is also worth to mention that the RNA processing 
defect is remarkable in the TEFM KO mice because we have only found RNA processing defects in 
MRPP3 KO mice [1], lacking the nuclease subunit of the mitochondrial RNase P complex that is 
required for 5’ tRNA cleavage. We have previously analyzed 5 additional mouse models where 
DNA- or RNA-binding proteins have been knocked out [2] and have not identified any RNA 
processing impairments, suggesting that this is unique to the TEFM KO mice that would be of 
interest to report for the scientific community. 
 
I am also confused by the authors response to one of my original points: 
From northern blot data, there does not seem to be much of a problem with processing 12S rRNA, 
as based on levels of three species: mt tRNAF, 12S rRNA and mt tRNAV. 
Response: 
The transcription of the 12S rRNA is not affected as it is promoter proximal and as such the 
processing of this transcript is not severely impaired. 
Perhaps I am not understanding their point ? However, if TEFM is somehow involved in 
orchestrating RNA processing, why does it matter whether the transcript is promoter proximal ? 
Overall, I think there is a lot of very sound and publishable data here, but I don't like the 
overextrapolation. I have no problem with the data being published and then allowing readers to 
make up their own mind but the claims should be toned down. 
Response:  
We apologize for not explaining this better, the processing of the 12S rRNA is also affected, 
however this defect may not as apparent as the others because there is increased transcription from 
the proximal HSP promoter resulting in much greater abundance of the 12S rRNA. We do not claim 
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that TEFM orchestrates RNA processing and we have re-phrased sections of the manuscript and 
changed the title as suggested by the reviewers. 
 
1. Rackham O, Busch JD, Matic S, Siira SJ, Kuznetsova I, Atanassov I, Ermer JA, Shearwood 

A-MJ, Richman TR, Stewart JB, et al. (2016) Hierarchical RNA Processing Is Required for 
Mitochondrial Ribosome Assembly. Cell Rep 16: 1874–1890. 

2. Kuehl I, Miranda M, Atanassov I, Kuznetsova I, Hinze Y, Mourier A, Filipovska A, Larsson 
N-G (2017) Transcriptomic and proteomic landscape of mitochondrial dysfunction reveals 
secondary coenzyme Q deficiency in mammals. Elife 6:. 

 
 
 
 
2nd Editorial Decision 28th March 2019 

Thank you for the submission of your revised manuscript. In principle, it looks good now, but a few 
more changes will be required.   
 
 
Accepted 2nd April 2019 

I am very pleased to accept your manuscript for publication in the next available issue of EMBO 
reports. Thank you for your contribution to our journal.  
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