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1st Jul 20201st Editorial Decision

Thank you for submit t ing your manuscript ent it led "Architecture of the act ive post -t ranslat ional Sec 
translocon" [EMBOJ-2020-105643] to The EMBO Journal. Please accept my sincerest apologies for 
the delay in get t ing back with our decision. Your study has been sent to three reviewers for 
evaluat ion, whose reports are enclosed below. 

As you can see, referee #2 and #3 find the study interest ing and support its publicat ion after 
addressing some minor issues. Reviewer #1 appreciates the quality of the data but st resses the 
limited conceptual advance and insight provided. Given these opinions, we asked each referee to 
comment the other referees' reports. The outcome of this discussion is that while the study does 
not change our understanding of how the translocon works, it provides a complete picture of an 
important complex. 

Given the overall interest of your study, I am pleased to invite submission of a revised manuscript 
as indicated in the reports at tached herein. In addit ion, your study was also seen by an external 
advisor, who strongly recommended to increase the resolut ion of the complex. 

I would like to point it out that addressing the advisor's and the referees' points in a conclusive 
manner would be essent ial for publicat ion in The EMBO Journal. 

I should also add that it is our policy to allow only a single round of major revision. Therefore, 
acceptance of your manuscript will depend on the completeness of your responses in this revised 
version. 

We generally grant three months as standard revision t ime. As we are aware that many 
laboratories cannot funct ion at full capacity owing to the COVID-19 pandemic, we may relax this 
deadline. Also, we have decided to apply our 'scooping protect ion policy' to the t ime span required 
for you to fully revise your manuscript and address the experimental issues highlighted herein. 
Nevertheless, please inform us as soon as a paper with related content published elsewhere. 

Before submit t ing your revision, primary datasets (and computer code, where appropriate) produced 
in this study need to be deposited in an appropriate public database (see
ht tp://msb.embopress.org/authorguide#dat aavailabilit y). Please remember to provide a reviewer 
password if the datasets are not yet public. Include a "Data availabilit y" sect ion even if there are no 
primary datasets produced in the study. 

I thank you for the opportunity to consider this manuscript and look forward to your revision.

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

Referee #1: 

This study reports two findings. The first finding is a moderate-resolut ion cryo-EM structure of the 
heptameric Sec translocon engaged by a signal sequence in detergent solut ion. The EM map 
allowed docking of earlier higher resolut ion empty Sec translocon structural models, plausible



assignment of a putat ive signal sequence helix, and plausible assignment of the two Sec62
transmembrane domains. The second finding is a crystal structure of the N-terminal cytosolic
domain of Sec62 and characterizat ion of its previously established interact ion with a pept ide from
Sec63. The structure was docked into the EM map, and the details of the interact ion deduced by
HDX-MS and validated by site-specific mutagenesis. 

The data are solid, the technical quality of the paper is high, and the interpretat ion is generally
sound. However, the conceptual advance and new insights into the biology of Sec translocon
funct ion is rather modest. The posit ion of the signal sequence was quite strongly established by a
combinat ion of site-specific crosslinking experiments and structural work on the co-translat ional
Sec61 and post-t ranslat ional SecY systems. While seeing some moderate-resolut ion density in the
expected place is sat isfying, it  does not advance our understanding of t ranslocat ion or t ranslocon
funct ion appreciably. Similarly, the crystal structure of the cytosolic domain and finer details of its
(known) interact ion with the C-terminus of Sec63 are solid new informat ion, but provide minimal
biological insight. 

For these reasons, the study in this referee's opinion is not sufficient ly advanced to warrant
publicat ion in EMBO. A more specialised journal is more appropriate. 

Minor comments: 

The posit ion of the putat ive second transmembrane helix of Sec62 might represent an artefact  of
detergent solubilizat ion because as current ly posit ioned, it  does not cross the plane of the
membrane. This should be noted. Such artefacts, or even worse artefacts such as complete flipping
of a protein (PMID 32327568), are sometimes seen in detergent. 

In the abstract , it  says "a crystal structure of the Sec62 subunit" but  perhaps better to be explicit
and say "a crystal structure of the Sec62 cytosolic domain" or equivalent. 

Referee #2: 

The manuscript  by Weng et  al. describes the structure of a post-t ranslat ional Sec complex bound
to the prepro-alpha factor signal sequence. The study builds on recent structures of apo post-
t ranslat ional Sec complexes and offers several notable advances: 1) the presence of signal
sequence within Sec61 suggests a t ranslocat ion mechanism that is consistent with other models
derived from co-translat ional Sec61 structures; 2) the resolvability of Sec62 TM helices in the
presence of signal sequence is suggest ive of its role in recognizing and stabilizing t ranslocat ion
substrates; 3) the crystal structure of the Sec62 cytosolic domain enables its modeling into the Sec
complex and clarifies its role during post-t ranslat ional t ranslocat ion; and 4) elegant biochemical
data are presented that rat ionalizes the essent ial nature of the interact ion between Sec62 and
Sec63. These advances enable the authors to construct  the most complete model of the post-
t ranslat ional Sec complex to date. The work is high quality and the significance of the structure is
meritorious of publicat ion. 

A few minor comments should be addressed prior to publicat ion: 

• It  would be helpful to indicate the N->C direct ionality of the signal sequence in Fig. 2.
• The fit t ing of Sec62 into the EM reconstruct ion in Fig. 3C does not look very convincing. Closeup
views of secondary structure fits, for example of the N-terminal helical bundle, would be warranted.



• It 's hard for me to appreciate the structural comparisons shown in Figs. 2C-E and EV4. The blue
arrows are rather small and the text  labels are grainy. I wonder if videos of morphing between
structures would make the differences clearer.
• A couple of references to nonexistent figure panels on page 10: Fig. 2F and 2G.
• The last  few lines of the capt ion for Figure EV3 have been duplicated.

Referee #3: 

This manuscript  presents a cryo-EM structure (at  4.7-4.8 A resolut ion) of the posttranslat ional Sec
heptameric complex with a signal sequence inserted into the lateral gate, yielding a state wherein
the gate opening is wider than in previous structures with the plug domain relocated from the
subcentral post ion to a posit ion just  below the constrict ion ring. Of specific interest  are the
posit ions of the two helices of Sec62 that flank the signal sequence. An important novelty of the
manuscript  is that  the crystal structure of a soluble Sec62 domain is presented, and fit ted into the
densit ies of the cryoEM map. Further, sites of interact ion with the C-terminus of Sec63 were
mapped. Overall, this work present a more complete structural insight of the posttranslat ional Sec
complex, beyond what was earlier presented, in part icular with respect to the Sec62-63 interact ion
and structure. Further, the work results in an interest ing hypothesis how the {t rade mark, serif}
domains of Sec62 may stabilize the less hydrophobic signal sequences of posttranslat ional
secretory substrates.



Point-by-point response 

Referee #1: 

This study reports two findings. The first finding is a moderate-resolution cryo-EM structure of 

the heptameric Sec translocon engaged by a signal sequence in detergent solution. The EM map 

allowed docking of earlier higher resolution empty Sec translocon structural models, plausible 

assignment of a putative signal sequence helix, and plausible assignment of the two Sec62 

transmembrane domains. The second finding is a crystal structure of the N-terminal cytosolic 

domain of Sec62 and characterization of its previously established interaction with a peptide 

from Sec63. The structure was docked into the EM map, and the details of the interaction 

deduced by HDX-MS and validated by site-specific mutagenesis. 

The data are solid, the technical quality of the paper is high, and the interpretation is generally 

sound. However, the conceptual advance and new insights into the biology of Sec translocon 

function is rather modest. The position of the signal sequence was quite strongly established by a 

combination of site-specific crosslinking experiments and structural work on the co-translational 

Sec61 and post-translational SecY systems. While seeing some moderate-resolution density in 

the expected place is satisfying, it does not advance our understanding of translocation or 

translocon function appreciably. Similarly, the crystal structure of the cytosolic domain and finer 

details of its (known) interaction with the C-terminus of Sec63 are solid new information, but 

provide minimal biological insight. 

For these reasons, the study in this referee's opinion is not sufficiently advanced to warrant 

publication in EMBO. A more specialised journal is more appropriate. 

Response: 

We agree with the reviewer that we do not provide a surprising conceptual advance. Yet, we feel 

that actually showing how the signal sequence interaction with the heptameric complex 

compares to that of the related Sec complexes is of high interest, even if it is not fundamentally 

different. Moreover, the signal sequences engaging in the post-translational translocation mode 

are less hydrophobic when compared to those engaging the Sec complex in the cotranslational 

mode. In addition, it was shown before that the ground state of the heptameric complex is wider 

open and thus different from the Sec61 and SecY complexes. Therefore, observing that the active 

state also deviates from the canonical behavior represents novel insights into the conformational 

dynamics of this important complex. Finally, by providing the X-ray structure of the globular 

domain of Sec62 and combining it with the cryo-EM data we can now provide a near complete 

architectural model of the posttranslocational translocon. 

Minor comments: 

The position of the putative second transmembrane helix of Sec62 might represent an artefact of 

detergent solubilization because as currently positioned, it does not cross the plane of the 

membrane. This should be noted. Such artefacts, or even worse artefacts such as complete 

flipping of a protein (PMID 32327568), are sometimes seen in detergent. 

25th Sep 20201st Authors' Response to Reviewers



Response: 

We agree with the reviewer that the density for the second helix is not clearly crossing the 

complete bilayer, which we believe is a result of its apparent flexibility. Since we cannot rule out 

that this may be caused by the presence of detergent, we noted the possibility of a detergent 

driven artefact in the discussion in main text as requested. 

It reads now: “On the other hand, it should be noted that in our map the density for the Sec62 

TM2 does not span completely across the membrane, which might be caused by the presence of 

detergent.” 

In the abstract, it says "a crystal structure of the Sec62 subunit" but perhaps better to be explicit 

and say "a crystal structure of the Sec62 cytosolic domain" or equivalent. 

Response: 

We agree with the reviewer and adjusted the abstract as requested. 

Referee #2: 

The manuscript by Weng et al. describes the structure of a post-translational Sec complex bound 

to the prepro-alpha factor signal sequence. The study builds on recent structures of apo post-

translational Sec complexes and offers several notable advances: 1) the presence of signal 

sequence within Sec61 suggests a translocation mechanism that is consistent with other models 

derived from co-translational Sec61 structures; 2) the resolvability of Sec62 TM helices in the 

presence of signal sequence is suggestive of its role in recognizing and stabilizing translocation 

substrates; 3) the crystal structure of the Sec62 cytosolic domain enables its modeling into the 

Sec complex and clarifies its role during post-translational translocation; and 4) elegant 

biochemical data are presented that rationalizes the essential nature of the interaction between 

Sec62 and Sec63. These advances enable the authors to construct the most complete model of the 

post-translational Sec complex to date. The work is high quality and the significance of the 

structure is meritorious of publication. 

Response: 

We are happy about this overall very positive validation. 

A few minor comments should be addressed prior to publication: 

• It would be helpful to indicate the N->C directionality of the signal sequence in Fig. 2.

Response: 

We agree and changed the Fig. 2 as suggested. 

• The fitting of Sec62 into the EM reconstruction in Fig. 3C does not look very convincing.

Closeup views of secondary structure fits, for example of the N-terminal helical bundle, would

be warranted.

Response: 



We apologize for the lack of clarity regarding the Sec62 fitting. Unfortunately, the domain is so 

flexible that we could not improve the resolution beyond 10-15 Å. Therefore, it is not possible to 

provide a fit on the basis of resolved secondary structure, and the exact position of this domain in 

the density, which shows the overall correct dimensions, must remain somewhat arbitrary due to 

its high degree of flexibility. However, we picked a position that allows the globular domain to 

connect properly to the following transmembrane helix. We mention this now more clearly in the 

manuscript and adjusted the panel in Fig. 3 C illustrating the fitting by showing a density 

lowpass filtered at 15 Å. 

In the results part it reads now: ”The dimension of Sec62-N agreed overall with the EM density 

at the given local resolution of about 15 Å, and we positioned it accordingly into the engaged 

state adjacent to the front side of Sec61 in order to allow for connectivity with the putative TMs 

of Sec62 (Fig. 3C). The apparent flexibility of this domain as indicated by the limited resolution 

did not allow for secondary structure-based fitting and more exact positioning.” 

• It's hard for me to appreciate the structural comparisons shown in Figs. 2C-E and EV4. The

blue arrows are rather small and the text labels are grainy. I wonder if videos of morphing

between structures would make the differences clearer.

Response: 

We agree with the reviewer and (i) changed the color of the arrows from blue to black making 

the Figures clearer and (ii) provide a video showing morphs between the structures in different 

conformations. 

• A couple of references to nonexistent figure panels on page 10: Fig. 2F and 2G.

Response: 

We thank the reviewer for pointing out these mistakes which we corrected accordingly. 

• The last few lines of the caption for Figure EV3 have been duplicated.

Response: 

We thank the reviewer for pointing out these mistakes which we corrected accordingly. 

Referee #3: 

This manuscript presents a cryo-EM structure (at 4.7-4.8 A resolution) of the posttranslational 

Sec heptameric complex with a signal sequence inserted into the lateral gate, yielding a state 

wherein the gate opening is wider than in previous structures with the plug domain relocated 

from the subcentral postion to a position just below the constriction ring. Of specific interest are 

the positions of the two helices of Sec62 that flank the signal sequence. An important novelty of 

the manuscript is that the crystal structure of a soluble Sec62 domain is presented, and fitted into 

the densities of the cryoEM map. Further, sites of interaction with the C-terminus of Sec63 were 

mapped. Overall, this work present a more complete structural insight of the posttranslational 

Sec complex, beyond what was earlier presented, in particular with respect to the Sec62-63 

interaction and structure. Further, the work results in an interesting hypothesis how the domains 



of Sec62 may stabilize the less hydrophobic signal sequences of posttranslational secretory 

substrates. 

Response: 

We are happy about this overall very positive validation. 



16th Oct 20201st Revision - Editorial Decision

Thank you for submit t ing your revised manuscript . The study has been seen by two of the original 
referees, whose comments are shown below. 

As you can see, the reviewers find that their crit icisms have been sufficient ly addressed. 

However, there are a few editorial issues concerning the text and the figures that I need you to 
address before we can officially accept your manuscript . 

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

Referee #2: 

The revised manuscript by Weng et al. offers moderately improved reconst ruct ions (init ial 4.7-4.8 Å; 
revised 4.3-4.4 Å) and presentat ion quality. The authors also addressed my concern about fit t ing of 
the cytosolic Sec62 domain by clarifying that its local resolut ion is substant ially lower (10-15 Å) 
than the rest of the complex. Fit t ing its crystal st ructure as a rigid body and using TM1 as an 
anchoring posit ion is therefore an acceptable approach. The local resolut ion heat map in Appendix 
Figure S1, however, does not indicate a poorly resolved Sec62 that the authors describe in the text 
and it would be important to address this apparent discrepancy. Overall, the manuscript has been 
improved and I have no further suggest ions. 

Referee #3: 

No further comments, the authors have to my opinion adequately addressed the points made. For 
the review, I refer to my init ial review

20th Oct 20202nd Authors' Response to Reviewers

Authors made the requested editorial changes.

23rd Oct 20202nd Revision - Editorial Decision

I am pleased to inform you that your manuscript has been accepted for publicat ion in The EMBO 
Journal. 
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