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1st Editorial Decision 5th Jul 2022

Dear George,

Thank you for submitting your manuscript to The EMBO Journal. Your study has now been seen by three referees and their
comments are provided below.

As you can see from the comments, the referees appreciate the study but also find that some further analysis is needed for
consideration here. The referees find that further functional data using different assays like cell-cell fusion or pseudoviruses is
needed to support the key findings of the work. Should you be able to add such data and address the other raised concerns
then | would like to invite you to submit a revised version.

I think it would be helpful to discuss the revisions further. | am available to do so via zoom or email if that is helpful.

When preparing your letter of response to the referees' comments, please bear in mind 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,
please visit our website: https://www.embopress.org/page/journal/14602075/authorguide#transparentprocess

Thank you for the opportunity to consider your work for publication. | look forward to discussion your revisions further with you.
with best wishes

Karin

Karin Dumstrei, PhD

Senior Editor
The EMBO Journal

Instructions for preparing your revised manuscript:
| have attached a PDF with helpful tips on how to submit the revised version.
Guide For Authors: https://www.embopress.org/page/journal/14602075/authorguide

We realize that it is difficult to revise to a specific deadline. In the interest of protecting the conceptual advance provided by the
work, we recommend a revision within 3 months (3rd Oct 2022).

As a matter of policy, competing manuscripts published during this period will not negatively impact on our assessment of the
conceptual advance presented by your study. However, we request that you contact the editor as soon as possible upon
publication of any related work, to discuss how to proceed.

If you require more time to complete the revisions let me know as as | can grant an extension.

Use the link below to submit your revision:

https://emboj.msubmit.net/cgi-bin/main.plex

Referee #1:

The article by Hu et al. deciphered the structural and functional characterization of the RBD from a bat-CoV - RshSTT182/200
and compared it to the one of SARS-CoV-2 in order to evaluate the potential of emergence. The binding of the RBD on hACE2
is evaluated by FACS and SPR, and the structure of the RBD-hACE2 is obtained by crystallography. The data are validated by a
rational point mutagenesis. The results demonstrate the ability of the bat-CoV RBD to bind hACE2 with low affinity whereas the
bat-CoV RBD binds to other orthologous ACE2 with higher affinity upon species. Finally, the antigenic properties of the RBD
from the Bat-CoV and SARS-CoV-2 are compared.

Overall, the experimental approach and the results are sound and are not over-interpreted, although several weaknesses can be
highlighted.

Major comments :



L262 : The study of the affinity with orthologous ACEZ2 is valuable but a "reference" is missing. Indeed, the bat-CoV were
isolated in Rhinolophus shameli and it is useful to have the KD value between RsACE2 and RBD for comparison with the other
values, unless one of the ACE2 presented in the study show sequence identity in the binding residues with that of R. shameli.
L290 : This part of the work is interesting but remains artificially linked to the rest of the study. Given the sequence identity
between SARS-CoV-2 and the bat CoV RBD, it was expected that sera or Mab would cross-react. An added value would be the
demonstration that there is cross-seroneutralization, which would link the structure/function study to the immune response. This
could be tackled by pseudotype studies or at least by competition assays between hACE2/RBD and MAbs and sera by
biophysical or immunoassay.

Minor Comments :

L22 : Does 92.6% id. with SARS-COv-2 refer to bat CoV 182 or 200 ? It should be clarified

Summary : the binding of RBD on hACE2 should be explicitly presented as one of the features involved in the spillover.

L45 : disasters should replaced (emergence ?)

L65-67 : the introduction of the FCS (furin cleavage site) should be better introduced in order to clarify that 2 features are
important for spillover (RBD binding to hACE2 AND presence of a FCS) in the context of SARS-CoV2, then notice that for the
mentioned bat-CoV, sequence variations are observed but none of them let to a FCS.

L76 : replace fully conserved by identical amino acid sequences.

L87 : add the relevant reference.

L89-91 : the sentence is not not clear and should rephrased.

L93 : ACE2 is the main receptor

L102 : as compared to what ?

L125 : Compared to SARS-CoV2, four amino acids.

L125 : the authors mention B4 and B5 and B4-B5 loop, but the structure of the RBD has not been introduced. It could be helpful
in the introduction to have a short description of SARS-CoV-2 RBD, main structural features and key residues for the binding on
hACE2.

L135 : the 3log magnitude could be mentioned to highlight how important is the difference in binding.

L152 : form

L177 : P486 formally did not "lose" interaction, | would write "does not contact with hACE2 in the structure”.

L195-L199 : This part is unclear and should be deeply modified so the contribution of the glycosylation and/or the amino acid
composition is properly addressed.

L201-203 : | don't understand the notion of recovering (regaining?) the interaction but with increase of the affinity. Maybe all the
paragraph from L 193 to L204 has to be modified.

L209 : Further analysis : not correct from a grammatical point of view, modify along the text.

L209 : larger is not appropriate. The sentence should be rephrased for comprehension.

L222 : affinity (...) higher than and not stronger.

L281 : the affinity with the fox ACE2 is interesting and could be compared and discussed (here or in the discussion) with other
values between CoV and ACE2, and at least the 18 nM between SARS-CoV-2 and hACE2.

Referee #2:

This manuscript has reported extensive biochemical and structural characterizations of the interactions between the RBD from
the bat coronavirus RshSTT182/200 and various ACE2 proteins, including that of humans. The crystal structures of the human
ACE2 in complex with the RshSTT182/200 RBD and two mutated RBDs have been determined, and the key contacting residues
identified. Mutagenesis studies were also performed to explore potential paths to gain improved binding to human ACE2 using
the SACR-CoV-2 as a reference. They have further showed that RshSTT182/200 RBD can recognized many other ACE2
orthologs, but exhibiting lower binding affinities than those by the SARS-CoV-2 RBD. Finally, the authors have demonstrated
that antibodies elicited by SARS-CoV-2 can cross-react with the RshSTT182/200 RBD. The data present here indicate the need
to monitor the potential spillover of RshSTT182/200, and the closely related coronaviruses for future pandemics.

Overall, the biochemical and structural data are technically sound and solid, and the manuscript has some interesting results
that would be significant to the coronavirus field. The main concern is that the entire paper has focused on binding with the
purified RBD, and there aren't any functional data from assays, such cell-cell fusion assay or pseudovirus assay, to corelate the
RBD binding with receptor usage. Without such data, it would be difficult to be convinced that RshSTT182/200 could infect
human cells or cells from any other species. The main figures are overcrowded and it might be better to keep a few
representative sets to drive the key point home and move the rest panels to a supplemental figure. There are also grammatical
issues in the text, which would need editorial editing.



Referee #3:

In this paper, Hu et al. examine how a bat coronavirus RshSTT182/200 spike receptor-binding domain (RBD) interacts with
various animal ACE2 orthologs and identify key residues that account for its weak (by 3 logs) hACE2 binding. The structural and
biochemical data presented provide useful insights into the functional difference between RshSTT182/200 and SARS-CoV-2
RBD. Overall, the studies are descriptive but useful in showing possible mechanisms by which RshSTT182/200 RBD could gain
higher affinity toward hACE2 and how it can be neutralization by cross-reactive antibodies.

Major points:

While the binding affinity measurements by flow cytometry and SPR for the wt and engineered RshSTT182/200 RBD to hACE2
are informative, it is unknown if the improved affinities by amino acid substitutions, etc. actually enhance the potential to infect
human cells expressing ACE2. Would it be possible to perform pseudovirus entry assay to show functionality of the binding?

hACE2 o2-04 angle is very different (open vs. closed) depending on whether it's bound to SARS-CoV-2 or RshSTT182/200
RBD, which is intriguing. How do these conformations compare to that of free ACE2?

Looking at Fig. EV1-supp panels G-K, ACE2 bound to RshSTT182/200 RBD has the most closed conformation of the substrate-
binding cleft, and this might relate to the much lower binding affinity of RshSTT182/200 RBD to hACE2.

Line 160~: How is the number of "contacts" defined? Why are the numbers so large (e.g., 288 contacts for SARS-CoV-2 RBD)?
Are the authors counting the pairs of atoms within a distance cutoff?

Table 2 is also confusing. Is this a list of polar contacts with wan der Waals contacts in the parentheses? It's not clear what the
"number of wan der Waals contacts" means. The legend should more clearly define what this table shows.

Line 188~: Structural analysis showed that the polarity of D487 was stronger than that of N487, which may pull out F486 from
the hydrophobic patch.

This logic is unclear. How does the negative charge of Asp affect the conformation of Phe side chain?

How was the side chain conformation of P486F determined in the hypothetical model shown in Fig. 2D? D487 appears to be
modeled as Asp in this figure, which adds to the confusion.

The last sentence from both Abstract and Introduction emphasizes the importance of enhanced surveillance of RshSTT182/200
to prevent potential pandemic. While that's not a bad idea, the following sentence from Discussion appears to better describe its
threat to the human health.

"Taken together, RshSTT182/200 is a threat to potentially susceptible animals, but it may need further evolution to obtain strong
interspecies transmission abilities like SARS-CoV-2."

Minor points:

In Abstract

The bat-origin CoV RaTG13 shares 96.2% identity with the overall genome (Zhou et al., 2020b).

Is this a comparison to SARS-CoV-2?

Line 159: binding area => buried surface area?

Line 209-211, 228: It is unnecessary to spell out the chemical structures of amino acids arginine, threonine, and lysine.
Awkward or ambiguous sentences:

Emerging and re-emerging viruses are greatly threaten global public health...

These instances remind us that the prevention, detection and control of infectious diseases need to be paid attention at a more
rapid pace.

The S protein receptor-binding domain (RBD) of these viruses show highly conservation with SARS-CoV-2...
...the receptor-binding spectra of RshSTT182/200 need to be evaluated to prevent them spillover.

Then, the binding affinity of RshSTT182/200 RBD to hACE2 was detected by surface plasmon resonance (SPR) assay.
detected => determined

o2 and o4 in ACE2 were open which make a distinction conformation in RshSTT182/200 RBD/hACE2 complex
N-glycosylation at the N448 residue may blocked the interaction of RshSTT182/200 RBD-insert1 with hACE2.

Line 213: clash Y449 => clash with Y449



Line 267: were chosen to evaluated
Line 292: to sera from recovered patients or vaccinees
Line 318: but palm-civet ACE2 is hard to detect the binding to SARS-CoV-2 RBD by SPR



1st Authors' Response to Reviewers 1st Oct 2022

Point-by-point response:

Editor’s comments:

As you can see from the comments, the referees appreciate the study but also
find that some further analysis is needed for consideration here. The referees
find that further functional data using different assays like cell-cell fusion or
pseudoviruses is needed to support the key findings of the work. Should you be
able to add such data and address the other raised concerns then I would like to
invite you to submit a revised version.

Response: Thank you so much for all of your efforts regarding our manuscript. We
are so appreciative of the positive comments by all the three referees on our work.
The pseudovirus assay data have been added to the revised manuscript. Furthermore,
additional functional experiments that the referees asked for have also been
performed. All of the typographical errors and the awkward or ambiguous sentences

pointed out by referees have been modified.

Referee # 1:
..Overall, the experimental approach and the results are sound and are not

over-interpreted, although several weaknesses can be highlighted.

Response: We appreciate the referee s insightful suggestions.

Major comments:

L262 : The study of the affinity with orthologous ACE2 is valuable but a



"reference" is missing. Indeed, the bat-CoV were isolated in Rhinolophus
shameli and it is useful to have the KD value between RSACE2 and RBD for
comparison with the other values, unless one of the ACE2 presented in the study
show sequence identity in the binding residues with that of R. shameli.

Response: We measured the binding affinities of R. shameli ACE2 for the
RshSTT182/200 and SARS-CoV-2 RBDs. The binding affinity of the RshSTT182/200
RBD for R. shameli ACE2 was 0.93 uM, which was ~7-fold higher than that of the

SARS-CoV-2 RBD to R. shameli ACE2 (Kp = 6.67 uM) (Fig 1B).

L290 : This part of the work is interesting but remains artificially linked to the
rest of the study. Given the sequence identity between SARS-CoV-2 and the bat
CoV RBD, it was expected that sera or Mab would cross-react. An added value
would be the demonstration that there is cross-seroneutralization, which would
link the structure/function study to the immune response. This could be tackled
by pseudotype studies or at least by competition assays between hACE2/RBD
and MAbDs and sera by biophysical or immunoassay.

Response: We evaluated the neutralization activity of three serum samples from
COVID-19 convalescents and three serum samples from donors who were immunized
against the SARS-CoV-2 vaccine, ZF2001®. The sera from both COVID-19
convalescents and SARS-CoV-2 vaccinees cross-neutralized RshSTT182 pseudovirus
entry into HeLa cells expressing R. affinis ACE2 (Fig 5B). The titer of neutralizing

antibodies against RshSTT182 was lower than that of SARS-CoV-2 (Fig 5B).
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Minor Comments :

Referee # 1:

1. L22 : Does 92.6% id. with SARS-COv-2 refer to bat CoV 182 or 200 ? It

should be clarified

Response: Both RshSTT182 and RshSTT200 share 92.6% nucleotide identity to
SARS-CoV-2 at the whole-genome level (PMID:34753934). We modified the sentence
to “Bat-origin RshSTT182 and RshSTT200 viruses were isolated from Rhinolophus
shameli in Southeast Asia (Cambodia), and both of them share 92.6% whole-genome

identity with SARS-CoV-2".

2. Summary : the binding of RBD on hACE2 should be explicitly presented as
one of the features involved in the spillover.

Response: We added “Characterizing the interaction between the RBD of coronavirus

(CoV) and the ACE2 orthologs is an efficient method to evaluate interspecies

transmission” to emphasize that the binding of the RBD to hACE2 is one of the

features involved in the spillover.

3. L45: disasters should replaced (emergence ?)

Response: Modified.

4. L65-67 : the introduction of the FCS (furin cleavage site) should be better

introduced in order to clarify that 2 features are important for spillover (RBD
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binding to hACE2 AND presence of a FCS) in the context of SARS-CoV2, then
notice that for the mentioned bat-CoV, sequence variations are observed but
none of them let to a FCS.

Response: This observation is great. We agree and have updated the text to “The furin
cleavage site (FCS) plays a critical role in SARS-CoV-2 infection, and the loss of this

site attenuates entry efficiency” (in lines 70-71).

5. L76 : replace fully conserved by identical amino acid sequences.

Response: Replaced.

6. L87 : add the relevant reference.

Response: Added.

7. L89-91 : the sentence is not not clear and should rephrased.

Response: We rephrased this sentence to “Host cell receptor binding is a prerequisite
for virus infection. Therefore, characterizing the interaction between the RBD of a
CoV and the ACE?2 orthologs from a broad range of species is an efficient method to

screen for potential hosts” (in lines 94-97).

8. L93 : ACE2 is the main receptor

Response: Modified.



9. L102 : as compared to what ?
Response: We modified this sentence to “The GX/P2V/2017 RBD and GD/1/2019
RBD utilize a similar binding mechanism as SARS-CoV-2 and display similar binding

affinities as the SARS-CoV-2 RBD for hACE2”.

10. L125 : Compared to SARS-CoV2, four amino acids.

Response: Modified.

11. L125 : the authors mention B4 and BS and B4-BS loop, but the structure of
the RBD has not been introduced. It could be helpful in the introduction to have
a short description of SARS-CoV-2 RBD, main structural features and key
residues for the binding on hACE2.

Response: Thank you for this suggestion. We added the description as “The G446 and
Y449 residues on the identical loop in the SARS-CoV-2 RBD form hydrogen bonds

with D38 and Q42 of hRACE2” (in lines 136-137).

12. 135 : the 3log magnitude could be mentioned to highlight how important is
the difference in binding.

Response: Modified.

13. L152 : form

Response: Modified.



14. L177 : P486 formally did not "lose" interaction, I would write "does not
contact with hACE2 in the structure'.

Response: We modified this sentence to “In the RshSTT182/200 RBD/hACE2 complex,
F486 is substituted by P486, which does not form a hydrophobic patch with hACE? in

the structure”.

15. L195-1.199 : This part is unclear and should be deeply modified so the
contribution of the glycosylation and/or the amino acid composition is properly
addressed.

Response: We have rephrased this paragraph and desicribed as the next comment

response.

16. L201-203 : I don't understand the notion of recovering (regaining?) the
interaction but with increase of the affinity. Maybe all the paragraph from L 193
to L204 has to be modified.

Response: We rephrased this part as “To evaluate the influence of the deleted amino
acids (AAs) in the p4B5 loop, we inserted four AAs (K444, V445, N448 and Y449) into
the RshSTT182/200 RBD (RshSTT182/200 RBD-insert] mutant construction) (Fig
2A). Unexpectedly, the RshSTT182/200 RBD-insertl protein failed to interact with
hACE2 (Fig EV3B). Because an N-linked glycosylation motif was introduced

(N448-Y449-5450), SDS-PAGE indicated that the molecular weight of
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RshSTT182/200 RBD-insertl was greater than the wild-type RshSTT182/200 RBD
(Fig EV3C). We hypothesized that N448-glycosylation in the RshSTT182/200
RBD-insertl may inhibit the interaction of the RBD with ACE2. Therefore, we
mutated S450 to N450 (RshSTT182/200 RBD-insert2 mutant construction) to
eliminate the effect of this N-linked glycosylation and found that the interaction
between the RshSTT182/200 RBD-insert2 protein and hACE2 was re-established, with
a similar binding affinity to that of the wild-type RshSTT182/200 RBD (Fig 2B and

Fig EV3A)” (in lines 207-219).

17. L209 : Further analysis : not correct from a grammatical point of view,
modify along the text.

Response: Modified.

18. L209 : larger is not appropriate. The sentence should be rephrased for
comprehension.

Response: Modified.

19. 1222 : affinity (...) higher than and not stronger.

Response: Modified.

20. L.281 : the affinity with the fox ACE2 is interesting and could be compared

and discussed (here or in the discussion) with other values between CoV and
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ACE2, and at least the 18 nM between SARS-CoV-2 and hACE2.

Response: We include the following text in lines 359-364: “The binding affinity of the
RshSTT182/200 RBD for fox ACE2 was the highest among the tested ACE2 orthologs.
Furthermore, fox ACE2 is broadly bound by the RBDs of many sarbecovirus, such as
the SARS-CoV-2 prototype strain and omicron variant, SARS-CoV, RaTGl3,
GX/P2V/2017 and GD/1/2019. Therefore, surveillance for sarbecovirus in foxes

should be stepped up to prevent their spillover”.

Referee # 2:

The main concern is that the entire paper has focused on binding with the
purified RBD, and there aren't any functional data from assays, such cell-cell
fusion assay or pseudovirus assay, to corelate the RBD binding with receptor
usage. Without such data, it would be difficult to be convinced that
RshSTT182/200 could infect human cells or cells from any other species. The
main figures are overcrowded and it might be better to keep a few representative
sets to drive the key point home and move the rest panels to a supplemental
figure. There are also grammatical issues in the text, which would need editorial
editing.

Response: We performed pseudovirus entry assays in the revised manuscript.
Moreover, we altered Fig 3 and 4, and moved the sub-curves to supplemental

information. We also addressed the grammatical issues.
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Referee # 3:
... Overall, the studies are descriptive but useful in showing possible mechanisms
by which RshSTT182/200 RBD could gain higher affinity toward hACE2 and

how it can be neutralization by cross-reactive antibodies.

Response: Thank you for your positive comments.

Major points:

1. While the binding affinity measurements by flow cytometry and SPR for the
wt and engineered RshSTT182/200 RBD to hACE2 are informative, it is
unknown if the improved affinities by amino acid substitutions, etc. actually
enhance the potential to infect human cells expressing ACE2. Would it be
possible to perform pseudovirus entry assay to show functionality of the
binding?

Response: Thank you for your suggestions. We performed pseudovirus entry assays in
the revised manuscript, and our data indicate that the RshSTT182 pseudoviruse could
successfully enter to HeLa-hACE2 cells (Fig 2H). Consistent with their binding
features, RshSTTIS2 insert2-T346R-P486F-D487N-Y496G pseudovirus showed

relatively higher entry ability than wild-type RshSTT182 pseudovirus.

2. hACE2 02-04 angle is very different (open vs. closed) depending on whether

it's bound to SARS-CoV-2 or RshSTT182/200 RBD, which is intriguing. How do



these conformations compare to that of free ACE2?

Looking at Fig. EV1-supp panels G-K, ACE2 bound to RshSTT182/200 RBD has
the most closed conformation of the substrate-binding cleft, and this might relate
to the much lower binding affinity of RshSTT182/200 RBD to hACE2.

Response: We compared the hACE?2 in the RshSTT182/200 RBD/hACE?2 complex with
free hACE?2 (Fig EV2H) and found the 0.2-0a4 angle of free ACE?2 presents as an open
state, which is similar to the hACE?2 in the SARS-CoV-2 RBD/hACE?2 complex. This
region is not located in the binding motif of hACE2, and thus, we speculated that it

does not influence RshSTT182/200 RBD binding.

3. Line 160~: How is the number of "contacts'" defined? Why are the numbers so
large (e.g., 288 contacts for SARS-CoV-2 RBD)? Are the authors counting the
pairs of atoms within a distance cutoff?

Table 2 is also confusing. Is this a list of polar contacts with wan der Waals
contacts in the parentheses? It's not clear what the "number of wan der Waals
contacts' means. The legend should more clearly define what this table shows.
Response: The contacts were measured by CCP4. The Van der Waals contacts were
analyzed at a cutoff of 4.5 A and polar interactions at a cutoff of 3.5 A. We re-edited
Table 2 for clarification. The numbers in parentheses of RBD residues represent the
numbers of vdw contacts that the indicated residues conferred. The number
underlined in bold indicates the number of potential polar interactions between pairs

of residues.
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4. Line 188~: Structural analysis showed that the polarity of D487 was stronger
than that of N487, which may pull out F486 from the hydrophobic patch.

This logic is unclear. How does the negative charge of Asp affect the
conformation of Phe side chain?

How was the side chain conformation of P486F determined in the hypothetical
model shown in Fig. 2D? D487 appears to be modeled as Asp in this figure, which
adds to the confusion.

Response: Thank you for your suggestions. The structures in the original Fig 2D are
modeled. In the revised manuscript, we deleted this part and added to the discussion
as “However, the molecular mechanism by which the RshSTT182/200 RBD D487N
substitution enhances hACE2 receptor binding is still not fully elucidated. The
structure of RshSTT182/200 RBD D487N in complex with hACE2 needs to be

determined in the future”.

5. The last sentence from both Abstract and Introduction emphasizes the
importance of enhanced surveillance of RshSTT182/200 to prevent potential
pandemic. While that's not a bad idea, the following sentence from Discussion
appears to better describe its threat to the human health.

"Taken together, RshSTT182/200 is a threat to potentially susceptible animals,
but it may need further evolution to obtain strong interspecies transmission

abilities like SARS-CoV-2."
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Response: We modified the last sentence of the abstract as ‘“laken together,
RshSTT182/200 is a threat to potentially susceptible animals, but it requires further
evolution to obtain strong interspecies transmission abilities like SARS-CoV-2" (in

lines 34-36).

Minor points:

1. In Abstract,The bat-origin CoV RaTG13 shares 96.2% identity with the
overall genome (Zhou et al., 2020b). Is this a comparison to SARS-CoV-2?
Response: Yes, we modified this sentence to “The overall genome of the bat-origin

CoV RaTG13 shares 96.2% nucleic acid sequence identity with SARS-CoV-2".

2. Line 159: binding area => buried surface area?

Response: We modified to “buried surface area”.

3. Line 209-211, 228: It is unnecessary to spell out the chemical structures of
amino acids arginine, threonine, and lysine.

Response: Deleted.

4. Awkward or ambiguous sentences:
Emerging and re-emerging viruses are greatly threaten global public health...

Response: Deleted.
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These instances remind us that the prevention, detection and control of infectious
diseases need to be paid attention at a more rapid pace.

Response: Deleted.

The S protein receptor-binding domain (RBD) of these viruses show highly
conservation with SARS-CoV-2...

Response: We modified this sentence to “The receptor binding domains (RBDs) of the
spike protein of BANAL-52, BANAL-103 and BANAL-236 are >95% identical to

SARS-CoV-2 and show similar binding affinity as the SARS-CoV-2 RBD to hACE2".

...the receptor-binding spectra of RshSTT182/200 need to be evaluated to prevent
them spillover.

Response: Deleted.

Then, the binding affinity of RshSTT182/200 RBD to hACE2 was detected by
surface plasmon resonance (SPR) assay.
detected => determined

Response: Modified.

o2 and o4 in ACE2 were open which make a distinction conformation in
RshSTT182/200 RBD/hACE2 complex

Response: We modified this sentence to “In detail, we found that this difference was
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due to hACE?2 adopting a different conformation. The o2 and a4 helices of hACE?2 in
the RshSTT182/200 RBD/hACE2 complex arve in the closed state, but in other
RBD/hACE?2 complex structures and free hACE2, a2 and a4 of hACE?2 are in the open

state” (lines 164-168).

N-glycosylation at the N448 residue may blocked the interaction of
RshSTT182/200 RBD-insert1 with hACE2.
Response: We modified this sentence to “We hypothesized that N448-glycosylation in

the RshSTT182/200 RBD-insert] may inhibit the interaction of the RBD with ACE2”.

Line 213: clash Y449 => clash with Y449

Response: Modified.

Line 267: were chosen to evaluated

Response: We modified to “were evaluated”.

Line 292: to sera from recovered patients or vaccinees
Response: We modified this sentence to “we tested the cross-recognition of antibodies
in COVID-19 convalescent and vaccinee sera to the RshSTT182/200 RBD with

enzyme-linked immunosorbent assays (ELISAs)”.

Line 318: but palm-civet ACE2 is hard to detect the binding to SARS-CoV-2
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RBD by SPR
Response: We modified this sentence to “but it is difficult to detect the binding of

palm-civet ACE? to the prototype SARS-CoV-2 RBD”.
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1st Revision - Editorial Decision 31st Oct 2022

Dear George,

Thank you for submitting your revised manuscript to The EMBO Journal. Your study has now been seen by the three referees
and their comments are provided below. As you can see the referees appreciate that introduced revisions. | am therefore very
pleased to say that we will accept the manuscript for publication here.

When you submit the revised version will you please take care of the following issues:

- you can only have 5 keywords

-COl needs to be renamed as "DISCLOSURE AND COMPETING INTERESTS STATEMENT". Please also add the following
sentence to the statement: "George Gao is an editorial advisory board member." See also
https://www.embopress.org/competing-interests

- Please remove the Authors Contributions from the manuscript. The 'Author Contributions' section is replaced by the CRediT
contributor roles taxonomy to specify the contributions of each author in the journal submission system. Please use the free text
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