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1st Editorial Decision

May 4, 2020

May 4, 2020
Re: Life Science Alliance manuscript #LSA-2020-00724-T
Prof. Michael Caffrey
University of Illinois at Chicago
Biochemistry and Molecuar Biology
Chicago 60607
Dear Dr. Caffrey,
Thank you for submitting your manuscript entitled "Structure of Avian Influenza Hemagglutinin in
Complex with a Small Molecule Entry Inhibitor" to Life Science Alliance. The manuscript was
assessed by expert reviewers, whose comments are appended to this letter.
As you will see, the reviewers think that your work is of value to the field. They further provide
constructive input on how to strengthen your manuscript. We would thus like to invite you to submit
a revised version, addressing the concerns of the reviewers. Importantly, a major re-writing and restructuring is needed - please follow reviewer #1's suggestions to do so. The concerns of this
reviewer regarding figure 4 need to get addressed, too. Further, if you have data at hand to address
the comments of reviewer #2 regarding figure 3 and regarding inhibitor comparisons via NMR,
please add these.
To upload the revised version of your manuscript, please log in to your account:
https://lsa.msubmit.net/cgi-bin/main.plex
You will be guided to complete the submission of your revised manuscript and to fill in all necessary
information. Please get in touch in case you do not know or remember your login name.
We would be happy to discuss the individual revision points further with you should this be helpful.
While you are revising your manuscript, please also attend to the below editorial points to help
expedite the publication of your manuscript. Please direct any editorial questions to the journal
office.
The typical timeframe for revisions is three months, but we have updated our policies in light of the
current pandemic. Please get in touch in case you need more time. Please note that papers are
generally considered through only one revision cycle, so strong support from the referees on the
revised version is needed for acceptance.
When submitting the revision, please include a letter addressing the reviewers' comments point by
point.
We hope that the comments below will prove constructive as your work progresses.
Thank you for this interesting contribution to Life Science Alliance. We are looking forward to
receiving your revised manuscript.

Sincerely,
Andrea Leibfried, PhD
Executive Editor
Life Science Alliance
Meyerhofstr. 1
69117 Heidelberg, Germany
t +49 6221 8891 502
e a.leibfried@life-science-alliance.org
www.life-science-alliance.org
--------------------------------------------------------------------------A. THESE ITEMS ARE REQUIRED FOR REVISIONS
-- A letter addressing the reviewers' comments point by point.
-- An editable version of the final text (.DOC or .DOCX) is needed for copyediting (no PDFs).
-- High-resolution figure, supplementary figure and video files uploaded as individual files: See our
detailed guidelines for preparing your production-ready images, http://www.life-sciencealliance.org/authors
-- Summary blurb (enter in submission system): A short text summarizing in a single sentence the
study (max. 200 characters including spaces). This text is used in conjunction with the titles of
papers, hence should be informative and complementary to the title and running title. It should
describe the context and significance of the findings for a general readership; it should be written in
the present tense and refer to the work in the third person. Author names should not be mentioned.
B. MANUSCRIPT ORGANIZATION AND FORMATTING:
Full guidelines are available on our Instructions for Authors page, http://www.life-sciencealliance.org/authors
We encourage our authors to provide original source data, particularly uncropped/-processed
electrophoretic blots and spreadsheets for the main figures of the manuscript. If you would like to
add source data, we would welcome one PDF/Excel-file per figure for this information. These files
will be linked online as supplementary "Source Data" files.
***IMPORTANT: It is Life Science Alliance policy that if requested, original data images must be
made available. Failure to provide original images upon request will result in unavoidable delays in
publication. Please ensure that you have access to all original microscopy and blot data images
before submitting your revision.***
--------------------------------------------------------------------------Reviewer #1 (Comments to the Authors (Required)):
Antanasijevic et al report the structure of HA from A/Vietnam/1203/04 (H5N1) bound with a smallmolecule entry inhibitor, CBS1117. The structure accounts for previously determined (and

published) SAR and for resistance mutations selected for as described in this MS. As this is just the
fourth report of HA with bound entry inhibitor, it deserves publication in a journal like J. Virol,
ordinarily scanned by the virology community and those interested in topics such as influenza virus.
The structure itself appears to be well determined, at least as deduced from the statistics in Table
1.
The paper would benefit greatly from condensation into a relatively short note, as follows:
(1) Shorten the introduction substantially. It reads like a graduate-school primer on HA fusion.
Anyone who reads this paper will know about all that (or should). Moreover, the opening sentence
and much of what is in the first paragraph are known to every reader of the NY Times. The correct
Introduction would not bore the reader with statistics about world-wide case fatality rates. Instead,
it should start by pointing out that there are only three targets of currently used influenza-virus
inhibitors (M2, NA, and endonuclease), indicate that each can select for resistance and use of the
M2 and NA inhibitors has already led to widespread resistance. It might point out that in other
cases (e.g., HIV) monotherapy almost always elicits resistance (in the case of HIV, within an
individual, while in the case of flu or familiar antibiotics, in the population). That observation can then
motivate study of additional targets -- in this case, HA. Hence CBS1117. All that can be said in two
carefully written paragraphs.
(2) Results. Move the NMR section to some sort of supplement. It reads like a throwback to the
20th century, when NMR spectroscopists kept wanting to claim that something seen in a crystal
needed to be confirmed "in solution". I believe that the world has largely gotten over that one. The
crystal structure and the mutations bridge from chemistry to biology appropriately, and the NMR
data are at best part of a self-consistency argument. Don't waste the reader's time. If the NMR
experiments could have shown some potential cooperativity among the three sites or some other
physico-chemical characteristic of binding, my reommendation might have been different.
(3) Discussion. Some modest, less drastic condensations are probably possible.
One crucial cluster of eperimental points that need to be addressed before publication anywhere.
Figure 4: The effects of the mutations in fig. 4a do not seem particularly strong, and the caption
does not give the concentration of CBS1117. Why was the experiment not done as a function of
drug concentration? Indeed, what does the binding isotherm of the compound look like (perhaps it
is in an earlier paper -- if so, make a reference to it and give the Kd)? Likewise, where are the
quantitative data on resistance by the selected mutations?
One more general question: has CBS1117 been shown directly (with a virus-liposome fusion assay,
for example) to inhibit fusion rather than some other step in entry? Presumably it has, and the
binding with HA leaves mechanism in little doubt, but an explicit reference would help.
When rewriting, the authors should pay attention to the following. Many of the points are efforts to
cure them of very lazy writing.
(1) Change "in close proximity to" to "close to" (countless instances) -- they mean the same thing,
and the former is just adds Latinic pretension to everyday clarity
(2) Delete ALL use of "notably", "interestingly", etc. Either the observation is indeed notable, and
speaks for itself, or you're trying to doctor up something that isn't really so notable after all. The
same is true of "interestingly" and"remarkably": most of the time, my reaction is: "why is that
interesting -- seems to me it's obvious" or "why is that remarkable -- on careful analysis, it's quite
dull". So all those adverbial intensifiers do to a cautious reader is signal that the writer can't explain
the results well enough to make them interesting or notable or remarkable and therefore induce
concern that the writer doesn't really know how to think about his/her data.
(3) Last sentence of next to last paragraph of Intro: prefusion HA is metastable, with respect to the

postfusion conformation, ONLY after cleavage between HA1 and HA2. Make this clear. HA0 is the
minimum free energy conformation as the protein folds in the ER, because the postfusion
conformation is not possible when the relevant peptide bond is still there. Cleavage changes the
accessible configuration space. Misunderstanding on this point vis-a-vis HIV Env has led to lots of
strange nonsense in the HIV field (which is beset with strange nonsense of all kinds anyway).
(4) Last paragraph of Intro: change "our groups" to "our laboratories" (anything else), because the
double use of "group" (group 1 and 2 subtypes; research groups) reads oddly. Also, in the next to
last sentence, "efficiently inhibited replication of infectious H1N1 virus".
(5) Several examples of unnecessary words in the first paragraph of Results:
Delete "As shown by Figure 1b" and simply add (Figure 1b) at the end of the sentence.
Delete "Further analysis reveal that": completely unnecessary
Delete" the formation of" because "by bridging interactions" says the same thing -- and indeed,
better, because it is the interactions, not their formation, that matters
Change "in agreement with our group's initial SAR analysis" to "agress with initial SAR analysis"
(the reference makes it clear who did it: self-reflexive comments just put off discriminating readers - or should)
(6) End of Results: These mutations are very close to the binding site (Figure 4c, residue 323 of
HA1 in Leu in H5 HA). In particular, the HA1-T325I mutations eliminates the polar interaction with
CBS1117 described above. In summary, the site-directed mutatgenesis and resistance experiments
are fully consistent with protein-drug interactions at the CBS1117 binding site in H5 HA seen in the
x-ray structure and with a similar binding mode in H1 HA.
(7) Bottom of page 10: Site-directed mutagenesis of H5 confirms that durg sensitivity depends on
residues close to CBS1117. Moreover, the resistance mutations in H1 HA (another group 1 subtype)
selected by propating virus in the presence of CBS1117 were at four positions immediately
adjacent to the CBS1117 binding site in H5 HA. Thus, the drug appears to bind similarly to bothHAs
of both subtypes.
(8) Bottom of p. 111: Delete sentence starting "As noted above", and (cf. point 2, above) delete
"Interestingly" (a cross-group inhibitor would be much more interesting -- and at many sites,
surprising).

Reviewer #2 (Comments to the Authors (Required)):
The manuscript by Aleksandar Antanasijevic describes several structural, molecular approaches to
understand the determinants of inhibition by CBS1117. The study makes use of previously
described inhibitors and mutants from their own work. And eventually far in the discussion, they
compared their inhibitor with JNJ4796.
The study is very well performed, and the manuscript describes the experiments efficiently.
However, the introduction relies on standard paragraphs, it would be fantastic to see some inhibitor
comparisons in the introduction, the good the bad, etc. In BC (before corona) time I would have
loved to see the NMR analyses of these different inhibitors.
Major concern,
While we are AC, the omission of the T325x or the introduction of a N-glycosylation site at position
38, in figure 3 would really have finished this story, but now I do not deem them necessary.
Especially because T325I pops up during forced viral evolution to generate escape mutants.

Minor
-18 distinct subtypes of HA (H1-H18) and 11 different subtypes of NA (N1-N11) (Nobusawa et al.,
1991; Webster et al., 1992)
Wrong references, H16-H18 where not described pre-2000

1st Authors' Response to Reviewers

June 5, 2020

Dear Editor and Reviewers,
Thank you for your careful reading of our manuscript and the constructive comments. We have
revised the manuscript according to reviewers’ comments. Enclosed please find the revised
manuscript (as well as a markup copy with edits noted), responses to reviewers, and a list of
changes made in the manuscript. In addition, we have made a number of changes to fit the
journal’s format. We sincerely hope that our article will now be acceptable for publication in
Life Science Alliance.
Please feel free to contact me at any time.
Sincerely, Michael Caffrey
Reviewer #1:

1. The introduction has been shortened to 2 paragraphs (and the references updated
accordingly) as suggested.
2. The NMR results have been moved to the Supplementary Material (new Figure S2) as
suggested.
3. (i) The reviewer also questions the relatively small effects observed for the site-directed
mutants shown in Figure 4a (now Figure 3ab). The point that we are trying to make is that the
mutations that exhibit ~wild-type inhibition (HA2-Q42A and HA2-N53A, shown as green in
Figure 4b/now Figure 3b) are apparently not disrupting binding of the compound. On the other
hand, the mutants that show large effects, i.e. no inhibition at EC50 (HA2-I45A, HA2-T49A and
HA2-V52A, shown as red in Figure 4b/now Figure 3b) are apparently disrupting binding.
(ii) The concentration of the compound (~EC50 in this assay) was listed in the methods, we have
added it to the figure caption. In addition, we have cited the original paper for the dose
dependent inhibition curve (Hussein et al., 2020).
(iii) The EC50 of the resistance mutants has not been determined. The EC50 of the resistance
mutants would be interesting for future studies of HA mutant structures; however, we feel that
this is beyond the scope of the present work.
(iv) We have added a reference (Hussein et al., 2020), which demonstrated that this series of
compounds are indeed fusion inhibitors, and noted this in the second paragraph of the
introduction.
All of the suggestions for stylistic changes were followed:
(1) “in close proximity to” changed to “close to” (2 occasions).

(2) “Notably” (3 occasions) and “Interestingly” (5 occasions) have been removed.
(3) The sentence containing “metastable” was removed to shorten introduction.
(4) “our groups” changed to “our laboratories” (5 occasions).
(5) Miscellaneous suggestions for deletions of unnecessary words all followed.
(6) The last sentences of the Results were re-written as suggested.
(7) The sentences were re-written as suggested.
(8) The suggested deletions were made.
Reviewer #2:
Major Concern: As the reviewer notes, further mutational studies would be very interesting,
particularly mutants to the glycosylation site at HA1-N38 in group 2, which may be expected to
lead to drug sensitivity. We hope to perform these experiments in the future but given the
current restraints on our laboratories we are not able to do this at present.
Minor Concern: This sentence was removed from the introduction as suggested by Reviewer
#1.

1st Revision - Editorial Decision

June 9, 2020

June 9, 2020
RE: Life Science Alliance Manuscript #LSA-2020-00724-TR
Prof. Michael Caffrey
University of Illinois at Chicago
Biochemistry and Molecuar Biology
900 S ASHLAND Ave
Chicago, IL 60607
Dear Dr. Caffrey,
Thank you for submitting your revised manuscript entitled "Structure of Avian Influenza
Hemagglutinin in Complex with a Small Molecule Entry Inhibitor". We would be happy to publish your
paper in Life Science Alliance pending final revisions necessary to meet our formatting guidelines.
-please add your ORCID ID-you should have received instructions on how to do so
-please add a conflict of interest statement to the main manuscript text
-please list 10 authors et al. in the references
-please add callouts to the individual panels for Figure 6
If you are planning a press release on your work, please inform us immediately to allow informing our
production team and scheduling a release date.
To upload the final version of your manuscript, please log in to your account:
https://lsa.msubmit.net/cgi-bin/main.plex
You will be guided to complete the submission of your revised manuscript and to fill in all necessary
information. Please get in touch in case you do not know or remember your login name.
To avoid unnecessary delays in the acceptance and publication of your paper, please read the
following information carefully.
A. FINAL FILES:
These items are required for acceptance.
-- An editable version of the final text (.DOC or .DOCX) is needed for copyediting (no PDFs).
-- High-resolution figure, supplementary figure and video files uploaded as individual files: See our
detailed guidelines for preparing your production-ready images, http://www.life-sciencealliance.org/authors
-- Summary blurb (enter in submission system): A short text summarizing in a single sentence the
study (max. 200 characters including spaces). This text is used in conjunction with the titles of
papers, hence should be informative and complementary to the title. It should describe the context
and significance of the findings for a general readership; it should be written in the present tense
and refer to the work in the third person. Author names should not be mentioned.

B. MANUSCRIPT ORGANIZATION AND FORMATTING:
Full guidelines are available on our Instructions for Authors page, http://www.life-sciencealliance.org/authors
We encourage our authors to provide original source data, particularly uncropped/-processed
electrophoretic blots and spreadsheets for the main figures of the manuscript. If you would like to
add source data, we would welcome one PDF/Excel-file per figure for this information. These files
will be linked online as supplementary "Source Data" files.
**Submission of a paper that does not conform to Life Science Alliance guidelines will delay the
acceptance of your manuscript.**
**It is Life Science Alliance policy that if requested, original data images must be made available to
the editors. Failure to provide original images upon request will result in unavoidable delays in
publication. Please ensure that you have access to all original data images prior to final
submission.**
**The license to publish form must be signed before your manuscript can be sent to production. A
link to the electronic license to publish form will be sent to the corresponding author only. Please
take a moment to check your funder requirements.**
**Reviews, decision letters, and point-by-point responses associated with peer-review at Life
Science Alliance will be published online, alongside the manuscript. If you do want to opt out of
having the reviewer reports and your point-by-point responses displayed, please let us know
immediately.**
Thank you for your attention to these final processing requirements. Please revise and format the
manuscript and upload materials within 7 days.
Thank you for this interesting contribution, we look forward to publishing your paper in Life Science
Alliance.
Sincerely,
Reilly Lorenz
Editorial Office Life Science Alliance
Meyerhofstr. 1
69117 Heidelberg, Germany
t +49 6221 8891 414
e contact@life-science-alliance.org
www.life-science-alliance.org
------------------------------------------------------------------------------

2nd Revision - Editorial Decision

June 15, 2020

June 15, 2020
RE: Life Science Alliance Manuscript #LSA-2020-00724-TRR
Prof. Michael Caffrey
University of Illinois at Chicago
Biochemistry and Molecuar Biology
900 S ASHLAND Ave
Chicago, IL 60607
Dear Dr. Caffrey,
Thank you for submitting your Research Article entitled "Structure of Avian Influenza Hemagglutinin
in Complex with a Small Molecule Entry Inhibitor". It is a pleasure to let you know that your
manuscript is now accepted for publication in Life Science Alliance. Congratulations on this
interesting work.
The final published version of your manuscript will be deposited by us to PubMed Central upon
online publication.
Your manuscript will now progress through copyediting and proofing. It is journal policy that authors
provide original data upon request.
Reviews, decision letters, and point-by-point responses associated with peer-review at Life Science
Alliance will be published online, alongside the manuscript. If you do want to opt out of having the
reviewer reports and your point-by-point responses displayed, please let us know immediately.
***IMPORTANT: If you will be unreachable at any time, please provide us with the email address of
an alternate author. Failure to respond to routine queries may lead to unavoidable delays in
publication.***
Scheduling details will be available from our production department. You will receive proofs shortly
before the publication date. Only essential corrections can be made at the proof stage so if there
are any minor final changes you wish to make to the manuscript, please let the journal office know
now.
DISTRIBUTION OF MATERIALS:
Authors are required to distribute freely any materials used in experiments published in Life Science
Alliance. Authors are encouraged to deposit materials used in their studies to the appropriate
repositories for distribution to researchers.
You can contact the journal office with any questions, contact@life-science-alliance.org
Again, congratulations on a very nice paper. I hope you found the review process to be constructive
and are pleased with how the manuscript was handled editorially. We look forward to future exciting
submissions from your lab.

Sincerely,
Reilly Lorenz
Editorial Office Life Science Alliance
Meyerhofstr. 1
69117 Heidelberg, Germany
t +49 6221 8891 414
e contact@life-science-alliance.org
www.life-science-alliance.org

