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1st Editorial Decision 14 February 2011 

Thank you for submitting your manuscript for consideration by The EMBO Journal. It has been now 
been evaluated by three referees and I enclose their reports below, as you will see the referees all 
find the work to be of significant interest and importance and recommend publication in The EMBO 
Journal. Once the requested minor additions and corrections are incorporated I would be happy to 
accept the manuscript for publication, it will make a great contribution to the journal.  
 
I should remind you that it is EMBO Journal policy to allow a single round of revision only and that, 
therefore, acceptance or rejection of the manuscript will depend on the completeness of your 
responses included in the next, final version of the manuscript. When you submit a revised version 
to the EMBO Journal, please make sure you upload a letter of response to the referees' comments. 
Please note that when preparing your letter of response to the referees' comments that this will form 
part of the Review Process File, and will therefore be available online to the community. For more 
details on our Transparent Editorial Process initiative, please visit our website: 
http://www.nature.com/emboj/about/process.html  
 
Thank you for the opportunity to consider your work for publication. I look forward to your 
revision.  
 
Yours sincerely,  
 
Editor  
The EMBO Journal  
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REFEREE COMMENTS 
 
 
Referee #1 (Remarks to the Author):  
 
The authors report the x-ray structure of archaeal Spt4-5 in complex with the Pol clamp domain at 
3.3 A resolution. Since Spt4-5 in combination with intact Pol does not crystalize, the authors used 
the clever approach of using the relevant portion of Pol (clamp) for crystallization. The results show 
the Spt5 NGN domain in contact with the clamp coil-coil helices. Since the proteins comprising this 
interface are conserved in all pols, it is very likely that this same mechanism is used for all pols. 
Other details of the complex are described as well as the possible locations of the KOW domain, 
which is not visible in this structure. An important feature of this work is that it allows molecular 
models for spt4/5 in complex with the other Pols of known structure. Similar conclusions have been 
reached using a combination of x-ray (archaeal Spt4-5) and EM (archaeal spt4-5 + Pol) by 
Murakami and colleagues. However, this new work is an important advance because it shows a 
detailed view of the protein-protein interface and allows the above mentioned modeling.  
 
Since the models will be important to others in the field, they should be made available as 
supplemental information.  
 
 
 
Referee #2 (Remarks to the Author):  
 
The manuscript by Martinez-Rucobo et al. reports an important insight into the structure of multi-
subunit RNAPs bound by the NGN domain of a broadly conserved NusG/Spt5 general transcription 
factor. Co-crystallization attempts for full-length RNAP and NusG/Spt5 by a number of groups so 
far were not successful (and not for the lack of trying). This makes the ingenious work by Cramer 
and colleagues, co-crystallizing Pfu Spt4/5 with an engineered recombinant RNAP clamp domain a 
very welcome addition to the still scarce structural dataset, covering factor-RNAP interactions.  
 
The X-ray crystallographic work is complemented by a relevant and insightful modeling of 
corresponding bacterial and eukaryotic complexes, which considerably extends the appeal and the 
readership of this manuscript. This reviewer believes that the Martinez-Rucobo et al. manuscript is 
suitable for publication in EMBO J., with suggested minor corrections/additions (below).  
 
1. An important part of the work is modeling of the orthologous to Pfu RNAP:Spt4/5 bacterial and 
eukaryotic complexes. As reported the modeling was done using Coot, which would not have been 
my first (or the only) choice for essentially homology modeling. Although I have no doubt that 
Cramer and colleagues carried that out expertly, when judging the quality of the model one usually 
starts with method-specific statistics (TM-score, C-score, etc.). I realize that Coot doesn't provide 
scores of that nature, but a supplement featuring Z value graphs, Ramachandran plot, etc. (at authors 
discretion) for the models presented in the manuscript would be very helpful.  
 
2. One of the main conclusions of the manuscript is that NGN binding to the RNAP clamp helices 
"closes the RNAP active center cleft". It bears noting that an earlier work, Yildirim & Doruker, 
2004, J Biomol Struct Dyn, reported that binding of sigma subunit to bacterial RNAP (to clamp 
helices as a major site) dramatically changes mobility of RNAP domains, thereby facilitating 
loading of nucleic acids, etc. Thus transmission of allosteric signal by a factor binding to the clamp 
helices was explored prior to this work (by means of ANM analysis). It appears prudent to cite this 
work and include it in discussion of present findings, even if it was not known to/appreciated by the 
authors.  
 
3. Much cited throughout the text work by Mooney et al., 2009, was preceded and in many ways 
instructed by a paper by Sevostyanova et al., PNAS, 2007. The latter reported competitive binding 
of sigma and NusG paralog, RfaH, to the clamp helices, with NGN being the binding domain. 
Although the work lacked a structural interrogation of the complex, the biochemical evidence 
presented therein is quite compelling. To the best of my knowledge this paper is the first 
publication, establishing binding of the NGN domain (of any origin) to the clamp helices, and 
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should be credited as such.  
 
 
 
Referee #3 (Remarks to the Author):  
 
The ms by Martinez-Rucobo and others describes a medium resolution crystal structure of Spr4/5 
from P. furiosus complexed with an artificial, recombinant analog of the clamp region of P. furiosus 
RNAP. Extensive modeling by the authors suggests that the crystallographic results for the P. 
furiosus system might well be valid throughout the three kingdoms of life.  
This ms will highly likely become a classic in the field, it is extremely timely in light of the fact that 
a similar study by electron microscopy was published last month, and the results of the latter 
publication and the current ms combine to vastly extend our view of the workings of the 
transcription machinery.  
The ms is technically perfect, at least as far as I can judge, and the results are well documented.  
In the proof stage, however, I suggest that one or two statements be toned down (for example, 
'...shows that our structure is a good model ...' > '...indicates that our structure is a good model...').  
 
I recommend immediate publication.  
 
 
 
1st Revision - authors' response 16 February 2011 

 
Responses to reviewers’ comments 
 
 
Referee #1: 
 
The authors report the x-ray structure of archaeal Spt4-5 in complex with the Pol clamp domain at 
3.3 A resolution.  Since Spt4-5 in combination with intact Pol does not crystalize, the authors used 
the clever approach of using the relevant portion of Pol (clamp) for crystallization.  The results 
show the Spt5 NGN domain in contact with the clamp coil-coil helices.  Since the proteins 
comprising this interface are conserved in all pols, it is very likely that this same mechanism is used 
for all pols.  Other details of the complex are described as well as the possible locations of the KOW 
domain, which is not visible in this structure.  An important feature of this work is that it allows 
molecular models for spt4/5 in complex with the other Pols of known structure.  Similar conclusions 
have been reached using a combination of x-ray (archaeal Spt4-5) and EM (archaeal spt4-5 + Pol) 
by Murakami and colleagues.  However, this new work is an important advance because it shows a 
detailed view of the protein-protein interface and allows the above mentioned modeling. 
 
Since the models will be important to others in the field, they should be made available as 
supplemental information. 
 
Response: We thank the referee for the kind words and for pointing out the importance of making 
the models available for the scientific community. We fully agree. We have included the 
corresponding PDB files as supplemental information where the subunits in each model and the 
corresponding chains are indicated. The models we provide are: 

- Yeast-PolII-Spt45-ElongationComplex 
- Archaeal-RNAP-Spt45 
- Bacterial-RNAP-NusG 

 
 
Referee #2: 
 
The manuscript by Martinez-Rucobo et al. reports an important insight into the structure of multi-
subunit RNAPs bound by the NGN domain of a broadly conserved NusG/Spt5 general transcription 
factor. Co-crystallization attempts for full-length RNAP and NusG/Spt5 by a number of groups so 
far were not successful (and not for the lack of trying). This makes the ingenious work by Cramer 
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and colleagues, co-crystallizing Pfu Spt4/5 with an engineered recombinant RNAP clamp domain a 
very welcome addition to the still scarce structural dataset, covering factor-RNAP interactions. 
 
The X-ray crystallographic work is complemented by a relevant and insightful modeling of 
corresponding bacterial and eukaryotic complexes, which considerably extends the appeal and the 
readership of this manuscript. This reviewer believes that the Martinez-Rucobo et al. manuscript is 
suitable for publication in EMBO J., with suggested minor corrections/additions (below). 
 
We thank the referee for the kind words and suggestions. 
 
1. An important part of the work is modeling of the orthologous to Pfu RNAP:Spt4/5 bacterial and 
eukaryotic complexes. As reported the modeling was done using Coot, which would not have been 
my first (or the only) choice for essentially homology modeling. Although I have no doubt that 
Cramer and colleagues carried that out expertly, when judging the quality of the model one usually 
starts with method-specific statistics (TM-score, C-score, etc.). I realize that Coot doesn't provide 
scores of that nature, but a supplement featuring Z value graphs, Ramachandran plot, etc. (at 
authors discretion) for the models presented in the manuscript would be very helpful. 
 
Response: We are sorry that we did not explain enough how the modeling was done. Our modeling 
consisted of a superimposition of the clamp domain in our structure with the clamp in the structures 
of the free RNAPs, as indicated in the results section “Spt5/NusG closes the RNAP active center 
cleft”, where no individual protein residues were moved from the positions in the crystal structures. 
We did not do any homology modeling; thus, the requested statistics are not available/meaningful 
and are not required. For example, the Ramachandran plot will be the compbination of the 
Ramachandran plot for depostited crystal structures used. We have added the PDBs of the models as 
supplemental materials and as a measure of validation of such superimpositions we indicated the 
RMSD values for the superimposed domains. 
 
2. One of the main conclusions of the manuscript is that NGN binding to the RNAP clamp helices 
"closes the RNAP active center cleft". It bears noting that an earlier work, Yildirim&  Doruker, 
2004, J Biomol Struct Dyn, reported that binding of sigma subunit to bacterial RNAP (to clamp 
helices as a major site) dramatically changes mobility of RNAP domains, thereby facilitating 
loading of nucleic acids, etc. Thus transmission of allosteric signal by a factor binding to the clamp 
helices was explored prior to this work (by means of ANM analysis). It appears prudent to cite this 
work and include it in discussion of present findings, even if it was not known to/appreciated by the 
authors. 
 
Response: We thank the referee for the careful reading and the suggestion. We fully agree and have 
cited the suggested work in our discussion as follows: “… the NGN domain may contact the side of 
the cleft opposite the clamp, in particular the lobe and/or protrusion. This may involve subtle 
alterations in clamp position that could alter catalytic properties of RNAP allosterically (Hirtreiter et 
al, 2010) consistent with normal mode analysis (Yildirim & Doruker, 2004)”. 
 
3. Much cited throughout the text work by Mooney et al., 2009, was preceded and in many ways 
instructed by a paper by Sevostyanova et al., PNAS, 2007. The latter reported competitive binding of 
sigma and NusG paralog, RfaH, to the clamp helices, with NGN being the binding domain. Although 
the work lacked a structural interrogation of the complex, the biochemical evidence presented 
therein is quite compelling. To the best of my knowledge this paper is the first publication, 
establishing binding of the NGN domain (of any origin) to the clamp helices, and should be credited 
as such. 
 
Response: We thank the referee for pointing this out and agree with the importance of citing this 
publication. We have included the suggested paper in our introduction as follows: “The NGN 
domain binds the conserved coiled-coil of the RNAP clamp (Sevostyanova et al, 2008; Hirtreiter et 
al, 2010; Mooney et al, 2009; Sevostyanova & Artsimovitch, 2010)”. From the publication date, it is 
then clear that the paper by Sevostyanova et al. was the first report that established binding of the 
NGN domain to the clamp coiled-coil. 
 
 
Referee #3: 
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The ms by Martinez-Rucobo and others describes a medium resolution crystal structure of Spr4/5 
from P. furiosus complexed with an artificial, recombinant analog of the clamp region of P. furiosus 
RNAP. Extensive modeling by the authors suggests that the crystallographic results for the P. 
furiosus system might well be valid throughout the three kingdoms of life. 
This ms will highly likely become a classic in the field, it is extremely timely in light of the fact that a 
similar study by electron microscopy was published last month, and the results of the latter 
publication and the current ms combine to vastly extend our view of the workings of the 
transcription machinery. 
The ms is technically perfect, at least as far as I can judge, and the results are well documented. 
 
Response: We thank the referee for pointing this out, for careful reading, and for the kind words. 
 
In the proof stage, however, I suggest that one or two statements be toned down (for example, 
'...shows that our structure is a good model ...'>  '...indicates that our structure is a good model...'). 
 
We have changed this statement as requested: “… indicates that our structure is a good model …” 
 
I recommend immediate publication. 
 
 
 
 
 
2nd Editorial Decision 17 February 2011 

 
 
I have read through your revised manuscript and I am happy to accept it for publication  
in The EMBO Journal. You will receive the official acceptance letter hopefully later  
today.  
 
Yours sincerely, 
 
Editor 
The EMBO Journal 
 
 
 
 
 
 
 
 
 
 


