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Decision Letter, initial version:

Message: Our ref: NSMB-A46269-T

19th Jul 2022

Dear Dr. Cramer,

Thank you for submitting your revised manuscript entitled "Structures of transcription
preinitiation complex engaged with the +1 nucleosome" (NSMB-A46269-T). It has now
been seen by the original referees and their comments are below. The reviewers raise
some pertinent concerns but overall they find that the paper has improved in revision, and
therefore we'll be happy in principle to publish it in Nature Structural & Molecular Biology,
pending revisions to fully satisfy the referees' final requests and to comply with our
editorial and formatting guidelines. No additional experiments are required but we think
that some of the claims/interpretations need to be toned down. We may need to consult
with the reviewers one final time to make sure that they are satisfied with the revised
manuscript.

We are now performing detailed checks on your paper and will send you a checklist
detailing our editorial and formatting requirements in about two weeks. Please do not
upload the final materials and make any revisions until you receive this additional
information from us. In the meantime, however, we encourage you to start addressing the
reviewers' comments.

Thank you again for your interest in Nature Structural & Molecular Biology. Please do not
hesitate to contact me if you have any questions.

Sincerely,
Tiago
Tiago Faial, PhD

Consulting Editor
Nature Structural & Molecular Biology

Reviewer #1 (Remarks to the Author):

The revised paper from Wang et al. contains two additional structures that give more
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context to the structure (now Complex B) from the earlier version. This is helpful in that it
shows the +1 nucleosome is not fixed relative to the PIC, validating the concern I raised in
my first review. I have no technical issues with the work here, which lives up to the high
standards of the Cramer lab. However, I still think the authors interpretations go beyond
what the data really show.

They still claim they’ve shown “intimate interactions” (abstract) between TFIIH and the +1
nucleosome that “stabilize the PIC” (line 199). However, complexes A and B have
completely different orientations and contact points (really just proximities, given the low
resolutions). Complexes B and C only form after TFIIH is already incorporated into the PIC
and beginning to translocate. What effect would any PIC stabilization have at this late
point? If anything, the inhibition of transcription suggests collision with the nucleosome
destabilizes the PIC to ITC conversion by impeding progression to an open complex. The
+1 nucleosome might have a positive effect via TFIID bromodomain interactions (which is
the mechanism suggested in reference 11), but in the context shown here it clearly has a
negative effect.

Multiple reviewers suggested that mutagenesis of the proposed TFIIH contact points could
help test the authors’ model, but the authors say those experiments aren’t feasible.
Without functional validation, the contact points could just be where TFIIH and the
nucleosome collide as the translocase begins to pull in the DNA. In their reply, the authors
seem to be moving in this direction (*we do not think that TFIIH specifically recognizes the
nucleosome, rather, it serves as a docking site that restricts nucleosome orientation”), but
this doesn’t come across in the paper, which seems to suggest a stable interaction.

The observation that Complex C, with ten extra base pairs, shows a similar TFIIH-
nucleosome orientation as Complex B could be significant, or it might just be because the
non-native Widom 601 positioning sequence is only easily unraveled up to this point (as
the authors suggest in the last sentences of the discussion). With only the current data, I
don’t think you can claim this is “a stable intermediate state that gets populated during
the initiation phase”. It could be one of many transient intermediate rotational positions of
the nucleosome that we don't see, artifactually stabilized by the 601 sequence and
crosslinking.

Line 201. I don't know of any data suggesting that TFIIH activity is affected by histone
modifications. Is there any basis for this speculation? Would this be a direct or indirect
effect?

Is the slight TFIIH rotation in Complex B similar to that reported by Murakami in the PIC
species leading to ITC (Yang et al., Mol Cell 2022)? If so, that would be worth noting.

In sum, I think the work here is technically impressive, but the authors are stuck on a
model of a positive TFIIH-nucleosome interaction. There’s no functional data to support
this positive model, and the in vitro transcription inhibition even argues against it. The
structures are interesting and worth publishing if the authors were more careful in their
interpretation.

Reviewer #2 (Remarks to the Author):
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The authors addressed in a satisfactory way all my comments and suggestions. They
provide additional structures that confirm their hypothesis and strengthen the manuscript.
In my opinion this work is ready to be published in NSMB.

Reviewer #3 (Remarks to the Author):

In this paper, Wang et al. present the structure of the PIC with an adjacent +1
nucleosome. They determined three structures that are potential intermediates in the
collision of the PIC with the +1 nucleosome. The results are interesting and thought
provoking, but the authors’ many claims need further studies to determine. To dissect
this, I will give comment on several of the major claims in the discussion of their paper
first. Then go through some the major issues I see in the results.

We report here the first structures of Pol II PIC-nucleosome transcription complexes.

- True, but this is only a partial PIC. Though the reason for this is provided by the author
was that TFIID was too flexible in their attempts generate a complex. This could be
interesting data to show in the paper.

The structures show that TFIIH interacts with the nucleosome and that a preferred
orientation of the nucleosome with respect to the PIC may exist that is characterized by
multiple TFIIH-nucleosome contacts.

- First the structure does appear to show multiple contact between TFIIH and the
nucleosome however it would seem that each structure appears to show different contacts
and as such a “preferred orientation” would not appear to be true.

- Additionally, the contacts they do observe I question the importance of, they are not
observed at high enough resolution to show any meaningful interaction (no specific
interacting residue pairs can be seen).

These contacts suggest that the +1 nucleosome can help to stabilize the PIC via TFIIH
interactions and may explain how PIC formation can be influenced by the +1 nucleosome.
- Is the nucleosome-PIC interaction stable? The three states show different interactions. It
would seem that the template used for the assembly of these complexes are a bigger
factor for how the nucleosome will interact with the PIC.

The location of TFIIH in the vicinity of histone tails might allow the regulation of TFIIH
activity by histone modifications.

- Is this a known phenomenon? Please give reference. I think this is the first time in the
paper this is mentioned.

Although the nucleosome may initially be found at different rotational states with respect
to the PIC, it is likely that action of the Ssl2 translocase leads to a preferred nucleosome
orientation that allows for multiple TFIIH contacts as observed here.

- Would it not be possible that if a differently spaced template was used that TFIIH could
also stabilize this interaction? Complex C used a 10 bp extended template that would give
the nucleosome the same rotational state as complex B. Even still it appears that TFIIH
interact with the nucleosome in a different manner.

The observation that TFIIH stops unravelling nucleosomal DNA at SHL -5 indicates that
the translocase activity of TFIIH is not enough to enable PIC to pass through the strong
histone-DNA interacting sites (such as SHL -5 and -1) within nucleosome.

- Is this true in the both the A/B and C template containing structures? The comparison of
Complex B and C needs to be expanded in the text and figures. It appears in Figure 5 that
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the TFIIH-nucleosome interactions are different.

Passage of PIC through the +1 nucleosome may require the help from chromatin
remodelers and chromatin modifying complexes.

- While not a major point are the authors stating that a chromatin modifier directly helps
the passage of the PIC through the +1 or that having a modified nucleosome would help?
- Secondly, would not the acetylation (if this is the type of modification the authors are
thinking about) of the +1 typically precede the assembly of the PIC? This would lead to
the bigger question as to whether a modified nucleosome would stall the PIC, given that
acetylated nucleosome is thought to be slightly less stable than unmodified ones.

Together with modeling, the structures also provide an explanation for why the
transcription start site (TSS) is often located ~60 bp upstream of the dyad of the +1
nucleosome in yeast.

- This is the first sentence of the second and last paragraph of the discussion. This claim is
meant to be supported by the rest of this paragraph. I do not see how this claim is at all
supported by data.

To initiate RNA chain synthesis, the yeast PIC scans downstream DNA for the TSS.

- While this may seem obvious, the how has never been determined. No one has yet
shown the nature of this scanning and how the PIC can start at the TATA box and make its
way to the TSS.

- What the authors capture is the beginning of this scanning, and to explain “why the
transcription start site (TSS) is often located ~60 bp upstream of the dyad of the +1
nucleosome in yeast” they would need to show the TSS in the active site of the
polymerase.

Modeling based on complex B indicates that scanning requires further progression of the
PIC into the +1 nucleosome and detachment of three additional turns of DNA (Extended
Data Fig. 10). This may be achieved by the ATP-dependent Ssl2 translocase that is
required for scanning.

- Clearly this is not enough, or else you would see the promoter open.

We speculate that scanning may be impaired at the major nucleosomal barrier just
upstream of the nucleosome dyad, which then may trigger TSS usage and RNA chain
initiation as suggested.

- What do the authors mean by “major nucleosomal barrier”? The nucleosome itself or a
specific DNA-octamer interaction (e.g. SHL -1)?

This model of nucleosome defined TSS usage may explain why TSSs in yeast are generally
located at a distance of ~60 bp from the dyad of the +1 nucleosome, whereas the
distance from the TSS to the TATA box varies in the range of ~40-120 bp.

- Yes, the model laid out can explain “why TSSs in yeast are generally located at a
distance of ~60 bp from the dyad of the +1 nucleosome,” but it does not explain why “the
TSS to the TATA box varies in the range of ~40-120 bp.” Like I stated before the “No one
has yet shown the nature of this scanning and how the PIC can start at the TATA box and
make its way to the TSS”

In our experimental system, the high stability of the nucleosome on the Widom-601
positioning sequence may have prevented scanning and led to a stable intermediate
amenable to structure determination.

- Possibly, and could also have prevented the authors from explaining “why the
transcription start site (TSS) is often located ~60 bp upstream of the dyad of the +1
nucleosome in yeast”

Future studies should focus on the roles of Mediator and TFIID in nucleosome-involved
transcription initiation.
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While the discussion section needs to be rewritten to better represent the actual finding of
this paper. I also have a major concerns with the in vitro transcription assay results and
the representation and description of the Complex C state in the results.

Concerns:

In Supplemental Figure 1 (the one that corresponds to Figure 1c) how is the length of the
products determined? The gel does not appear to have a ladder. Additionally, FL product is
presumably between 80-150bp and would mean that the TSS is locate within the
Widom601 sequence. If this is the case, why then is the TSS the same for DNA and Nuc?
Is it 60bp form the nucleosome dyad and when there is not nucleosome 60bp after the
TATA? And these just happen to be the same place? What would occur with the complex C
template? Previously results like from (Nagai et al. PNAS 2017: doi:
10.1073/pnas.1620312114) indicate that given the conditions of this experiment that
there should be some product starting at ~30bp form the TATA.

In Supplemental Figure 1 (the one that corresponds to Extended Data Figure 1b) I have
the same product size concern as the previous figure. The other concern I have is that the
boxed lanes show a noticeable reduction in the band intensity for the right (Nuc) then any
of the other bands. Presumably the other lanes are not just DNA and so which leads mean
to wonder which are Nuc and why do they look no way near the intensity of the selected
band. The in especially concerning given the supposed deviation of the band intensity is
very low based on the circle values shown in Extended Data Figure 1b.

Comment:

A more detailed comparison is need for Complex B and C. Both in the text and in the
Figure 4. In the text it is stated “overall orientation of the nucleosome with respect to the
PIC in complex C resembled that observed for complex B.” However this does not appear
to be the case the nucleosome in the two complexes appear to engage TFIIH very
differently. In complex B there appears to be a lot more contact then in complex C. If this
is the case, then it would not support “similar PIC-nucleosome interaction can occur even
with different initial PIC-nucleosome distances.”

‘ Author Rebuttal, first revision:

Responses to reviewer comments
manuscript NSMB-A46269-T
Structures of transcription preinitiation complex engaged with the +1 nucleosome

Wang, et al.

Responses are in italics.

Reviewer #1 (Remarks to the Author):

The revised paper from Wang et al. contains two additional structures that give more context to
the structure (now Complex B) from the earlier version. This is helpful in that it shows the +1
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nucleosome is not fixed relative to the PIC, validating the concern | raised in my first review. |
have no technical issues with the work here, which lives up to the high standards of the Cramer
lab. However, | still think the authors interpretations go beyond what the data really show.

We thank the reviewer for the careful consideration. We have addressed the comments below.

They still claim they’ve shown “intimate interactions” (abstract) between TFIIH and the +1
nucleosome that “stabilize the PIC” (line 199). However, complexes A and B have completely
different orientations and contact points (really just proximities, given the low resolutions).
Complexes B and C only form after TFIIH is already incorporated into the PIC and beginning to
translocate. What effect would any PIC stabilization have at this late point? If anything, the
inhibition of transcription suggests collision with the nucleosome destabilizes the PIC to ITC
conversion by impeding progression to an open complex. The +1 nucleosome might have a
positive effect via TFIID bromodomain interactions (which is the mechanism suggested in
reference 11), but in the context shown here it clearly has a negative effect.

We observed intimate interactions between TFIIH and the +1 nucleosome in complex B. We
agree with the reviewer that the +1 nucleosome may not stabilize the PIC directly and have
removed this statement in discussion (line 199).

Multiple reviewers suggested that mutagenesis of the proposed TFIIH contact points could help
test the authors’ model, but the authors say those experiments aren’t feasible. Without
functional validation, the contact points could just be where TFIIH and the nucleosome collide
as the translocase begins to pull in the DNA. In their reply, the authors seem to be moving in
this direction (“we do not think that TFIIH specifically recognizes the nucleosome, rather, it
serves as a docking site that restricts nucleosome orientation”), but this doesn’t come across in
the paper, which seems to suggest a stable interaction.

We do not claim that TFIIH stably interacts with the nucleosome but suggest that it restricts the
rotation of the nucleosome when TFIIH and the nucleosome collide. We have clear evidence for
this and made this clear in the discussion part.

The observation that Complex C, with ten extra base pairs, shows a similar TFIIH-nucleosome
orientation as Complex B could be significant, or it might just be because the non-native Widom
601 positioning sequence is only easily unraveled up to this point (as the authors suggest in the
last sentences of the discussion). With only the current data, | don’t think you can claim this is “a
stable intermediate state that gets populated during the initiation phase”. It could be one of
many transient intermediate rotational positions of the nucleosome that we don't see,
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artifactually stabilized by the 601 sequence and crosslinking.

We believe that the TFIIH-nucleosome orientation we observed in complexes B and C represent
an intermediate state since they represent the conformation of the majority of the intact particles
in our samples.

Line 201. | don’t know of any data suggesting that TFIIH activity is affected by histone
modifications. Is there any basis for this speculation? Would this be a direct or indirect effect?

We have deleted this speculation.

Is the slight TFIIH rotation in Complex B similar to that reported by Murakami in the PIC species
leading to ITC (Yang et al., Mol Cell 2022)? If so, that would be worth noting.

This is an interesting point, but no, they are different. We think the slight rotation of TFIIH
observed here is caused by the collision with the +1 nucleosome.

In sum, | think the work here is technically impressive, but the authors are stuck on a model of a
positive TFIIH-nucleosome interaction. There’s no functional data to support this positive model,

and the in vitro transcription inhibition even argues against it. The structures are interesting and
worth publishing if the authors were more careful in their interpretation.

We thank the reviewer for the help with improving our manuscript and supporting its timely
publication.

Reviewer #2 (Remarks to the Author):

The authors addressed in a satisfactory way all my comments and suggestions. They provide
additional structures that confirm their hypothesis and strengthen the manuscript. In my opinion
this work is ready to be published in NSMB.

We thank the reviewer again for the suggestions and support.

Reviewer #3 (Remarks to the Author):
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In this paper, Wang et al. present the structure of the PIC with an adjacent +1 nucleosome.
They determined three structures that are potential intermediates in the collision of the PIC with
the +1 nucleosome. The results are interesting and thought provoking, but the authors’ many
claims need further studies to determine. To dissect this, | will give comment on several of the
major claims in the discussion of their paper first. Then go through some the major issues | see
in the results.

We thank the reviewer for the insightful comments. We have addressed all the comments and
rewritten the discussion.

We report here the first structures of Pol Il PIC-nucleosome transcription complexes.

- True, but this is only a partial PIC. Though the reason for this is provided by the author was
that TFIID was too flexible in their attempts generate a complex. This could be interesting data
to show in the paper.

We agree it would be very interesting to also have included TFIID but for unknown reasons this
is technically not feasible in the yeast system so far, despite many years of trials in our (and
likely other) laboratories. We note the PIC we have in our structures is sufficient to direct
promoter-dependent transcription initiation in the absence of TFIID and thus our structure is
functionally relevant.

The structures show that TFIIH interacts with the nucleosome and that a preferred orientation of
the nucleosome with respect to the PIC may exist that is characterized by multiple TFIIH-
nucleosome contacts.

- First the structure does appear to show multiple contact between TFIIH and the nucleosome
however it would seem that each structure appears to show different contacts and as such a
“preferred orientation” would not appear to be true.

- Additionally, the contacts they do observe | question the importance of, they are not observed
at high enough resolution to show any meaningful interaction (no specific interacting residue
pairs can be seen).

We have rewritten this part to make it clearer. Briefly, TFIIH restricts free nucleosome rotation
and leads to preferred orientations of the nucleosome when the PIC and nucleosome are in
contact distance.

These contacts suggest that the +1 nucleosome can help to stabilize the PIC via TFIIH
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interactions and may explain how PIC formation can be influenced by the +1 nucleosome.

- Is the nucleosome-PIC interaction stable? The three states show different interactions. It would
seem that the template used for the assembly of these complexes are a bigger factor for how
the nucleosome will interact with the PIC.

We have removed this statement since there is no evidence to support that the +1 nucleosome
can directly help to stabilize the PIC. Compare also the response to reviewer #1.

The location of TFIIH in the vicinity of histone tails might allow the regulation of TFIIH activity by
histone modifications.

- Is this a known phenomenon? Please give reference. | think this is the first time in the paper
this is mentioned.

We have removed this speculative comment. Compare also the response to reviewer #1.

Although the nucleosome may initially be found at different rotational states with respect to the
PIC, it is likely that action of the Ssl2 translocase leads to a preferred nucleosome orientation
that allows for multiple TFIIH contacts as observed here.

- Would it not be possible that if a differently spaced template was used that TFIIH could also
stabilize this interaction? Complex C used a 10 bp extended template that would give the
nucleosome the same rotational state as complex B. Even still it appears that TFIIH interact with
the nucleosome in a different manner.

This is true. In both complexes B and C, the captured states of the TFlIH-nucleosome were after
the action of the Ssi2 translocase. Even though that TFIIH interacts with the nucleosome in a
slightly different manner, the common feature is that TFIIH uses the same region to contact the
nucleosome, creating a barrier for further rotation of the +1 nucleosome.

The observation that TFIIH stops unravelling nucleosomal DNA at SHL -5 indicates that the
translocase activity of TFIIH is not enough to enable PIC to pass through the strong histone-
DNA interacting sites (such as SHL -5 and —1) within nucleosome.

- Is this true in the both the A/B and C template containing structures? The comparison of
Complex B and C needs to be expanded in the text and figures. It appears in Figure 5 that the
TFlIH-nucleosome interactions are different.

Passage of PIC through the +1 nucleosome may require the help from chromatin remodelers
and chromatin modifying complexes.

- While not a major point are the authors stating that a chromatin modifier directly helps the
passage of the PIC through the +1 or that having a modified nucleosome would help?
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- Secondly, would not the acetylation (if this is the type of modification the authors are thinking
about) of the +1 typically precede the assembly of the PIC? This would lead to the bigger
question as to whether a modified nucleosome would stall the PIC, given that acetylated
nucleosome is thought to be slightly less stable than unmodified ones.

As shown in the structures of both complexes B and C (in the presence of NTP), TFIIH alone
does not allow efficient passage through the +1 nucleosome. We agree with the reviewer that it
will be interesting to test whether an acetylated nucleosome will help the passage of PIC but we
have no means to test this in a timely manner.

Together with modeling, the structures also provide an explanation for why the transcription
start site (TSS) is often located ~60 bp upstream of the dyad of the +1 nucleosome in yeast.

- This is the first sentence of the second and last paragraph of the discussion. This claim is
meant to be supported by the rest of this paragraph. | do not see how this claim is at all
supported by data.

To initiate RNA chain synthesis, the yeast PIC scans downstream DNA for the TSS.

- While this may seem obvious, the how has never been determined. No one has yet shown the
nature of this scanning and how the PIC can start at the TATA box and make its way to the
TSS.

- What the authors capture is the beginning of this scanning, and to explain “why the
transcription start site (TSS) is often located ~60 bp upstream of the dyad of the +1 nucleosome
in yeast” they would need to show the TSS in the active site of the polymerase.

We have tried to explain things better so there is no misunderstandings. The issue is that the
barrier to Pol Il caused by the nucleosome is well-characterized over the years and in the
context of our structures may explain how Pol Il progression during scanning is counteracted,
and this may lead to usage of a TSS. We think the proposed mechanism is a reasonable model
that is consistent with our structures we present. Elucidating the very complicated mechanism of
promoter scanning is clearly beyond the scope of this work. But it would be a pity if we are not
allowed to speculate on how the nucleosome may influence scanning and the selection of the
start site.

Modeling based on complex B indicates that scanning requires further progression of the PIC
into the +1 nucleosome and detachment of three additional turns of DNA (Extended Data Fig.
10). This may be achieved by the ATP-dependent SsI2 translocase that is required for
scanning.

- Clearly this is not enough, or else you would see the promoter open.

We speculate that scanning may be impaired at the major nucleosomal barrier just upstream of
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the nucleosome dyad, which then may trigger TSS usage and RNA chain initiation as
suggested.

- What do the authors mean by “major nucleosomal barrier’? The nucleosome itself or a specific
DNA-octamer interaction (e.g. SHL -1)?

This model of nucleosome defined TSS usage may explain why TSSs in yeast are generally
located at a distance of ~60 bp from the dyad of the +1 nucleosome, whereas the distance from
the TSS to the TATA box varies in the range of ~40-120 bp.

- Yes, the model laid out can explain “why TSSs in yeast are generally located at a distance of
~60 bp from the dyad of the +1 nucleosome,” but it does not explain why “the TSS to the TATA
box varies in the range of ~40-120 bp.” Like | stated before the “No one has yet shown the
nature of this scanning and how the PIC can start at the TATA box and make its way to the
TSS”

In our experimental system, the high stability of the nucleosome on the Widom-601 positioning
sequence may have prevented scanning and led to a stable intermediate amenable to structure
determination.

- Possibly, and could also have prevented the authors from explaining “why the transcription
start site (TSS) is often located ~60 bp upstream of the dyad of the +1 nucleosome in yeast”
Future studies should focus on the roles of Mediator and TFIID in nucleosome-involved
transcription initiation.

It is indeed possible that some not yet determined factors may be required to help the PIC to
scan the promoter for a TSS. We have clarified in the text the use of the term “major
nucleosomal barrier” to refer to specific DNA-octamer interactions within the nucleosome (e.g.
SHL -1).

While the discussion section needs to be rewritten to better represent the actual finding of this
paper. | also have a major concerns with the in vitro transcription assay results and the
representation and description of the Complex C state in the results.
Concerns:
In Supplemental Figure 1 (the one that corresponds to Figure 1c) how is the length of the
products determined? The gel does not appear to have a ladder. Additionally, FL product is
presumably between 80-150bp and would mean that the TSS is locate within the Widom601
sequence. If this is the case, why then is the TSS the same for DNA and Nuc? Is it 60bp form
the nucleosome dyad and when there is not nucleosome 60bp after the TATA? And these just
happen to be the same place? What would occur with the complex C template? Previously
results like from (Nagai et al. PNAS 2017: doi: 10.1073/pnas.1620312114) indicate that given
the conditions of this experiment that there should be some product starting at ~30bp form the
TATA.
In Supplemental Figure 1 (the one that corresponds to Extended Data Figure 1b) | have the
same product size concern as the previous figure. The other concern | have is that the boxed
11
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lanes show a noticeable reduction in the band intensity for the right (Nuc) then any of the other
bands. Presumably the other lanes are not just DNA and so which leads mean to wonder which
are Nuc and why do they look no way near the intensity of the selected band. The in especially
concerning given the supposed deviation of the band intensity is very low based on the circle
values shown in Extended Data Figure 1b.

We have made multiple edits to the discussion and hope the reviewer is satisfied. The length of
the product was determined based on an RNA ladder on the other gel run under the same
conditions. As shown in Fig. 1a, the TSS locates within the Widom 601 sequence. The same
sequence was used in in-vitro transcription experiments for naked DNA (DNA) or nucleosome-
containing (Nuc) template. Even though there is a potential TSS ~30 bp from the TATA in our
template, we didn’t observe a clear product starting from this site. A potential explanation for this
observation could be that the promoters used in our experiment and their paper are different
(His4 vs. Phob). On the gel that corresponds to Extended Data Figure 1b, the boxed lanes are
one of three replicate experiments we carried out on different dates. The other lanes were the
same templates tested with other variations (the four lanes to the left) or just DNA (the two lanes
to the right). The deviation of the band intensity was calculated between replicates done on
different dates. We made sure these things are described correctly in the legend.

Comment:

A more detailed comparison is need for Complexes B and C. Both in the text and in the Figure
4. In the text it is stated “overall orientation of the nucleosome with respect to the PIC in
complex C resembled that observed for complex B.” However this does not appear to be the
case the nucleosome in the two complexes appear to engage TFIIH very differently. In complex
B there appears to be a lot more contact then in complex C. If this is the case, then it would not
support “similar PIC-nucleosome interaction can occur even with different initial PIC-
nucleosome distances.”

We have added a more detailed comparison between Complexes B and C in text and Fig. 5.
From the new Fig. 5b, it is clear to see a similar orientation between TFIIH and nucleosome in
both complex B and C even though the detailed PIC-nucleosome interaction is partially different.

| Final Decision Letter: |
Message 7th Oct 2022

Dear Dr. Cramer,

We are now happy to accept your revised paper "Structures of transcription preinitiation
complex engaged with the +1 nucleosome" for publication as a Article in Nature Structural
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& Molecular Biology.

Acceptance is conditional on the manuscript's not being published elsewhere and on there
being no announcement of this work to the newspapers, magazines, radio or television
until the publication date in Nature Structural & Molecular Biology.

Over the next few weeks, your paper will be copyedited to ensure that it conforms to
Nature Structural & Molecular Biology style. Once your paper is typeset, you will receive an
email with a link to choose the appropriate publishing options for your paper and our
Author Services team will be in touch regarding any additional information that may be
required.

After the grant of rights is completed, you will receive a link to your electronic proof via
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