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1st Editorial Decision 13th Feb 2023

13th Feb 2023
Dear Dr. Wardemann,

Thank you for the submission of your manuscript to EMBO Molecular Medicine. We have now received feedback from the three
reviewers who agreed to evaluate your manuscript. As you will see from the reports below, all referees support publication of the
study, but also raise important concerns that should be addressed in a revision of the current manuscript. No additional
experiments are required. If you would like to discuss further the points raised by the referees, | am available to do so via email
or video. Let me know if you are interested in this option.

Addressing the reviewers' concerns in full will be necessary for further considering the manuscript in our journal. EMBO
Molecular Medicine encourages a single round of revision only and therefore, acceptance or rejection of the manuscript will
depend on the completeness of your responses included in the next, final version of the manuscript. For this reason, and to save
you from any frustrations in the end, | would strongly advise against returning an incomplete revision.

In addition, please amend the following:

1) Figures: Please upload separate, high-resolution main Figure files. Please check "Author Guidelines" for more information:
https://www.embopress.org/page/journal/17574684/authorguide#figureformat

2) In the main manuscript file, please do the following:

- Correct/answer the track changes suggested by our data editors by working from the attached document.

- Remove supplementary figure legends and leave only main figure legends.

- In M&M, the statistical paragraph should reflect all information that you have filled in the Authors Checklist, especially regarding
randomization, blinding, replication.

- In M&M, please include statement that the informed consent was obtained from the human subject and that in addition to the
principles set out in the WMA Declaration of Helsinki the experiments also conformed the Department of Health and Human
Services Belmont Report.

- Please rename "Competing Interest Statement” to "Disclosure Statement & Competing Interests". We updated our journal's
competing interests policy in January 2022 and request authors to consider both actual and perceived competing interests.
Please review the policy https://www.embopress.org/competing-interests and update your competing interests if necessary.

- Author contributions: Please remove it from the manuscript and specify author contributions in our submission system. CRediT
has replaced the traditional author contributions section because it offers a systematic machine-readable author contributions
format that allows for more effective research assessment. You are encouraged to use the free text boxes beneath each
contributing author's name to add specific details on the author's contribution. More information is available in our guide to
authors:

https://www.embopress.org/page/journal/17574684/authorguide#authorshipguidelines

- Add data availability statement that should contain information about data deposited in public repositories like PDB. Please be
aware that all deposited datasets should be made freely available upon acceptance, without restriction. Use the following format
to report the accession number of your data:

The datasets produced in this study are available in the following databases:
[data type]: [full name of the resource] [accession number/identifier] ([doi or URL or identifiers.org/DATABASE:ACCESSION])

Please check "Author Guidelines" for more information.
https://www.embopress.org/page/journal/17574684/authorguide#availabilityofpublishedmaterial

3) Appendix: Please rename the supplemental material file to Appendix and add table of content to the first page. Table S3
should be removed from the file, uploaded as an excel table and renamed to Dataset EV1, also in the main manuscript text.
Please also rename figures and tables in the Appendix and in the main manuscript text to 'Appendix Figure S1' etc. and
'Appendix Table S1' etc.

4) The Paper Explained: Please provide "The Paper Explained" and add it to the main manuscript text. Please check "Author
Guidelines" for more information. https://www.embopress.org/page/journal/17574684/authorguide#researcharticleguide

5) Synopsis: Every published paper now includes a 'Synopsis' to further enhance discoverability. Synopses are displayed on the
journal webpage and are freely accessible to all readers. They include separate synopsis image and synopsis text.

- Synopsis image: Please provide the visual abstract as a high-resolution jpeg file 550 px-wide x (250-400)-px high.

- Synopsis text: Please provide a short standfirst (maximum of 300 characters, including space) as well as 2-5 one sentence
bullet points that summarise the paper as a .doc file. Please write the bullet points to summarise the key NEW findings. They
should be designed to be complementary to the abstract - i.e. not repeat the same text. We encourage inclusion of key
acronyms and quantitative information (maximum of 30 words / bullet point). Please use the passive voice.

- Please check your synopsis text and image before submission with your revised manuscript. Please be aware that in the proof
stage minor corrections only are allowed (e.g., typos).

6) For more information: This space should be used to list relevant web links for further consultation by our readers. Could you
identify some relevant ones and provide such information as well? Some examples are patient associations, relevant databases,
OMIM/proteins/genes links, author's websites, etc...



7) As part of the EMBO Publications transparent editorial process initiative (see our Editorial at
http://embomolmed.embopress.org/content/2/9/329), EMBO Molecular Medicine will publish online a Review Process File (RPF)
to accompany accepted manuscripts. This file will be published in conjunction with your paper and will include the anonymous
referee reports, your point-by-point response and all pertinent correspondence relating to the manuscript. Let us know whether
you agree with the publication of the RPF and as here, if you want to remove or not any figures from it prior to publication.
Please note that the Authors checklist will be published at the end of the RPF.

8) Please provide a separate point-by-point response to my comments (as Word file).

We would welcome the submission of a revised version within three months for further consideration. Please let us know if you
require longer to complete the revision.

I look forward to receiving your revised manuscript.

Yours sincerely,

Zeljko Durdevic

Zeljko Durdevic
Editor
EMBO Molecular Medicine

*** Instructions to submit your revised manuscript ***

*** PLEASE NOTE *** As part of the EMBO Publications transparent editorial process initiative (see our Editorial at
https://www.embopress.org/doi/pdf/10.1002/emmm.201000094), EMBO Molecular Medicine will publish online a Review
Process File to accompany accepted manuscripts.

In the event of acceptance, this file will be published in conjunction with your paper and will include the anonymous referee
reports, your point-by-point response and all pertinent correspondence relating to the manuscript. If you do NOT want this file to
be published, please inform the editorial office at contact@embomolmed.org.

When submitting your revised manuscript, please include:

1) a .docx formatted version of the manuscript text (including Figure legends and tables)
2) Separate figure files*

3) supplemental information as Expanded View and/or Appendix. Please carefully check the authors guidelines for formatting
Expanded view and Appendix figures and tables at
https://www.embopress.org/page/journal/17574684/authorguide#expandedview

4) a letter INCLUDING the reviewer's reports and your detailed responses to their comments (as Word
file).

5) The paper explained: EMBO Molecular Medicine articles are accompanied by a summary of the articles to emphasize the
major findings in the paper and their medical implications for the non-specialist reader. Please provide a draft summary of your
article highlighting

- the medical issue you are addressing,

- the results obtained and

- their clinical impact.

This may be edited to ensure that readers understand the significance and context of the research.

Please refer to any of our published articles for an example.

6) For more information: There is space at the end of each article to list relevant web links for further consultation by our readers.



Could you identify some relevant ones and provide such information as well? Some examples are patient associations, relevant
databases, OMIM/proteins/genes links, author's websites, etc...

7) Author contributions: the contribution of every author must be detailed in a separate section.

8) EMBO Molecular Medicine now requires a complete author checklist
(https://www.embopress.org/page/journal/17574684/authorguide) to be submitted with all revised manuscripts. Please use the
checklist as guideline for the sort of information we need WITHIN the manuscript. The checklist should only be filled with page
numbers were the information can be found. This is particularly important for animal reporting, antibody dilutions (missing) and
exact values and n that should be indicted instead of a range.

9) Every published paper now includes a 'Synopsis' to further enhance discoverability. Synopses are displayed on the journal
webpage and are freely accessible to all readers. They include a short stand first (maximum of 300 characters, including space)
as well as 2-5 one sentence bullet points that summarise the paper. Please write the bullet points to summarise the key NEW
findings. They should be designed to be complementary to the abstract - i.e. not repeat the same text. We encourage inclusion
of key acronyms and quantitative information (maximum of 30 words / bullet point). Please use the passive voice. Please attach
these in a separate file or send them by email, we will incorporate them accordingly.

You are also welcome to suggest a striking image or visual abstract to illustrate your article. If you do please provide a jpeg file
550 px-wide x 400-px high.

10) A Conflict of Interest statement should be provided in the main text

11) Please note that we now mandate that all corresponding authors list an ORCID digital identifier. This takes <90 seconds to
complete. We encourage all authors to supply an ORCID identifier, which will be linked to their name for unambiguous name
identification.

Currently, our records indicate that the ORCID for your account is 0000-0003-3921-5933.

Please click the link below to modify this ORCID:
Link Not Available

12) The system will prompt you to fill in your funding and payment information. This will allow Wiley to send you a quote for the
article processing charge (APC) in case of acceptance. This quote takes into account any reduction or fee waivers that you may
be eligible for. Authors do not need to pay any fees before their manuscript is accepted and transferred to our publisher.

*Additional important information regarding Figures

Each figure should be given in a separate file and should have the following resolution:
Graphs 800-1,200 DPI

Photos 400-800 DPI

Colour (only CMYK) 300-400 DPI"

Figures are not edited by the production team. All lettering should be the same size and style; figure panels should be indicated
by capital letters (A, B, C etc). Gridlines are not allowed except for log plots. Figures should be numbered in the order of their
appearance in the text with Arabic numerals. Each Figure must have a separate legend and a caption is needed for each panel.

*Additional important information regarding figures and illustrations can be found at
https://bit.ly/EMBOPressFigurePreparationGuideline. See also figure legend preparation guidelines:
https://www.embopress.org/page/journal/17574684/authorguide#figureformat

The system will prompt you to fill in your funding and payment information. This will allow Wiley to send you a quote for the
article processing charge (APC) in case of acceptance. This quote takes into account any reduction or fee waivers that you may
be eligible for. Authors do not need to pay any fees before their manuscript is accepted and transferred to our publisher.

***** Reviewer's comments *****

Referee #1 (Comments on Novelty/Model System for Author):

This is an important and novel study, made particularly relevant and potentially impactful by the recent endorsement of the
poorly protective RTS,S vaccine and the need to design new vaccines with enhanced efficacy. The study was made possible by

access to samples collected from malaria-naive individuals who underwent immunization with Sanaria's PfSPZ vaccine,
consisting of radiation-attenuated Pf sporozoites, which constitutes a most appropriate model system to conduct this study.



Referee #1 (Remarks for Author):

The authors set out to identify and assess the inhibitory activity of monoclonal antibodies (mAbs) specific of the C-terminal
region of the P. falciparum (Pf) circumsporozoite protein (CSP), and compare it with that conferred by mAbs targeting the central
repeat region of this protein. This is an important study, made particularly relevant by the endorsement of the poorly protective
RTS,S vaccine and the need to design new vaccines with enhanced efficacy. The study was made possible by access to
samples collected from malaria-naive individuals who underwent immunization with Sanaria's PfSPZ vaccine, consisting of
radiation-attenuated Pf sporozoites. The authors show that immunization with PfSPZ elicits the production of 73 out of 177
antibodies that recognize the C-terminus of PFCSP. These are frequently encoded by the IGHV3-21 gene and preferentially
target two conformational epitopes in the alpha-TSR domain of CSP, one of the two C-terminal subregions of this protein.
However, when compared with mAb against the CSP repeat region, these C-terminal-specific mAbs showed low binding activity
to Pf sporozoites and were poorly inhibitory of these parasites. In fact, only a single mAb reactive to the C-terminus of CSP, with
cross-reactivity to the protein's repeat and N-terminal junction, was able to inhibit the parasite in vitro, but not in vivo.

The Introduction is thorough and well-structured, the figures are informative, and the conclusions are supported by the data. The
Discussion is very well organized and very clear. Overall, | have no objections to the publication of the manuscript in its current
form, except for one minor suggestion, regarding the last sentence of the Abstract and, indeed, the author's take home message
summarized by that statement, which reads "The data provide novel insights in the human anti-C-linker and anti-o-TSR antibody
response that support exclusion of the PfCSP C terminus from malaria vaccine designs". In my opinion, the statement that these
data "support exclusion of the PfCSP C terminus from malaria vaccine designs" overlooks the fact that this region of CSP
contains T-cell epitopes that may be key to an effective protection against infection and disease. As such, | urge the authors to
revise this statement or at least to discuss the importance of the C-terminal region of CSP for T-cell immunity and protective
efficacy. As it is, the statement completely overlooks this aspect of immunity and, in my opinion, is misleading.

Referee #2 (Comments on Novelty/Model System for Author):

Overall, this is a very high quality study, thorough in approach and clear in outcome. The use of the rodent model to assess Mab
efficacy is essential (as human trials would be extremely challenging and likely unethical without prior demonstration in a mouse
anyway). As such, | believe the right experiments have been undertaken.

Referee #2 (Remarks for Author):

This is an extremely thorough study, which has surveyed the less well-investigated C terminus of the lead vaccine target CSP
from the Plasmodium malaria parasite. Surveying a suite of mabs isolated from human PfSPZ challenges, the authors
systematically dissect the profile and target of numerous mabs, drilling down to the important (and not to be dismissed)
ultimately negative result that Mabs targetting the C terminus and on the whole non-protective. This is important data and will
help refine second and third generation vaccines (e.g. RTS,S/R21 2.0) or even entirely new vaccines that wish to target CSP but
avoid immunogenic but likely non-protective domains of the protein. As such, I think the study is compelling and should be
published. My comments are minor and perhaps more suggestion therefore rather than a demand for more laborious
experimentation/change.

1. The non-accessibility of antibodies to the C terminus on the sporozoite surface, yet their generation in vivo is (to me)
intriguing. Is there anything about the PfSPZ vaccine that might bias formation of C terminal antibodies that are otherwise
inaccessible? E.g. might there be degraded CSP in the cocktail that elicits a non-protective response that wouldn't otherwise
exist in live sporozoites (e.g. from a mosquito bite). Said another way, is there any evidence from direct bites that C-CSP
targeting antibodies are less likely?

2. In the same vein, | wondered whether the authors had considered doing labelling experiments with Pf sporozoites, rather than
Pb-PfCSP sporozoites - in case their is a difference in their heterologous presentation on Pb sporozoites, or indeed if any
labelling had been trialled on PfSPZ (cryo-preserved) sporozoites? It might have been nice to see some images of these
labelled to partner the flow data.

3. The final section on DPN binding is interesting but | admit to having found it hard to follow (e.g. use of BSA abbreviation -
where elsewhere BSA means Bovine Serum Albumin). | just wondered whether this and Figure 5 could be simplified slightly just
to make them easier for a non-structural biologist (but avid vaccinologist) to follow?

4. Figure 4 took me several reads to realise that Panel A had a separate panel - just wondered if this could be either divided into
a new A/B or made distinct from Panel E below.

5. In Figure 4F mAb 1710 is listed as a test, and then in the same sentence listed as the control - this could be re-written for
clarity.



Referee #3 (Comments on Novelty/Model System for Author):

This is really nice work and on the whole is done well. These are not the first human antibodies against CSP purified and tested,
including others made against similar regions. The focus on the C-terminal domain and antibodies against this region is an
interesting addition to the field and could help design better vaccines going forward. The finding of non functional (non
protective) antibodies at this region is unfortunate, but this information should be used to build a better vaccine construct.

Referee #3 (Remarks for Author):

Oludada et al describe purification and characterisation of a series of human derived monoclonal antibodies that target the C-
terminus of the malaria sporozoite circumsporozoite protein (C-CSP). The manuscript is well written and the data nicely
presented, | quite enjoyed reading about this study. The manuscript establishes a series of antibodies with similar origins,
specificity and functional properties and shows that antibodies to this region of CSP have limited efficacy in blocking sporozoite
host-cell entry. Although the inability to find a blocking antibody targeting this domain is unfortunate for the overall impact of the
study, the fact that this paper helps to rule out much of the c-terminal domain as a target is of benefit for future vaccine design.
The authors have done a very nice job of putting this paper together and | found little to criticise.

Major comments
-Discussion: The authors state that.

In response to RTS,S/AS01 immunization, anti-NANP and anti-C-terminus antibody titers correlate with protection (Chaudhury et
al, 2021; Chaudhury et al, 2016; Dobano et al, 16 2019). To what degree the C-CSP-reactive serum antibodies recognize C-CSP
specifically or cross-react with the repeat and junction has not been determined. Therefore, it is unclear whether protection is
associated with C-CSP-specific or cross-reactive antibodies.

The summary suggests here that high titres of vaccine induced C-CSP antibodies must have some role in protection, perhaps
through targeting domains other than some of the ones focussed on here. However, could not the antibody titres received during
vaccination be simply a marker of antibody production (i.e. antibodies are made against the region in high titres because it is part
of the vaccine), with the anti-NANP antibodies doing the bulk of the protective work and the C-CSP antibodies themselves do
little functional protection? The data presented in this study demonstrate convincingly that a lot of antibodies to the C-CSP
epitope have limited/no functional activity. While its possible that cell-mediated responses may confer protection via C-CSP
targeting antibodies, this goes against the theory postulated here that antibodies targeting this domain don't work because they
can't access it. In effect, the anti-C-CSP antibodies titres might be significant only as markers of exposure and antibody
production towards the vaccine and have no role in protection. Is this possible and worth considering in the discussion?



1st Authors' Response to Reviewers 11th Mar 2023

RESPONSE TO REVIEWERS:

Referee #1 (Comments on Novelty/Model System for Author):

This is an important and novel study, made particularly relevant and potentially impactful by
the recent endorsement of the poorly protective RTS,S vaccine and the need to design new
vaccines with enhanced efficacy. The study was made possible by access to samples
collected from malaria-naive individuals who underwent immunization with Sanaria's PfSPZ
vaccine, consisting of radiation-attenuated Pf sporozoites, which constitutes a most
appropriate model system to conduct this study.

We thank the reviewer for the positive feedback.

Referee #1 (Remarks for Author):

The authors set out to identify and assess the inhibitory activity of monoclonal antibodies
(mAbs) specific of the C-terminal region of the P. falciparum (Pf) circumsporozoite protein
(CSP), and compare it with that conferred by mAbs targeting the central repeat region of this
protein. This is an important study, made particularly relevant by the endorsement of the
poorly protective RTS,S vaccine and the need to design new vaccines with enhanced
efficacy. The study was made possible by access to samples collected from malaria-naive
individuals who underwent immunization with Sanaria's PfSPZ vaccine, consisting of
radiation-attenuated Pf sporozoites. The authors show that immunization with PfSPZ elicits
the production of 73 out of 177 antibodies that recognize the C-terminus of PfCSP. These
are frequently encoded by the IGHV3-21 gene and preferentially target two conformational
epitopes in the alpha-TSR domain of CSP, one of the two C-terminal subregions of this
protein. However, when compared with mAb against the CSP repeat region, these C-
terminal-specific mAbs showed low binding activity to Pf sporozoites and were poorly
inhibitory of these parasites. In fact, only a single mAb reactive to the C-terminus of CSP,
with cross-reactivity to the protein's repeat and N-terminal junction, was able to inhibit the
parasite in vitro, but not in vivo.

The Introduction is thorough and well-structured, the figures are informative, and the
conclusions are supported by the data. The Discussion is very well organized and very clear.
Overall, | have no objections to the publication of the manuscript in its current form, except
for one minor suggestion, regarding the last sentence of the Abstract and, indeed, the
author's take home message summarized by that statement, which reads "The data provide
novel insights in the human anti-C-linker and anti-a-TSR antibody response that support
exclusion of the PfCSP C terminus from malaria vaccine designs". In my opinion, the
statement that these data "support exclusion of the PfCSP C terminus from malaria vaccine
designs" overlooks the fact that this region of CSP contains T-cell epitopes that may be key
to an effective protection against infection and disease. As such, | urge the authors to revise
this statement or at least to discuss the importance of the C-terminal region of CSP for T-cell
immunity and protective efficacy. As it is, the statement completely overlooks this aspect of
immunity and, in my opinion, is misleading.

We would like to thank the reviewer for raising this important point, which we now address
as follows in the discussion:

“Future studies will need to determine whether efforts to design a second generation PFCSP
vaccine might benefit from suppressing or even abrogating the humoral response against C-
CSP, e.g. by boosting the anti-repeat and junction response. However, exclusion of the
complete domain, especially of the highly immunodominant a-TSR, would eliminate the main
T helper cell epitopes with likely strong negative effects on the quality and strength of the
humoral response against the potent repeat and junction epitopes. Inclusion of linear peptide
epitopes rather than the complete C-CSP may be sufficient to provide efficient T cell help
without inducing non-protective humoral responses (Wahl et al., 2022). Alternatively, non-
PfCSP T cell epitopes could substitute for the loss of T cell help and promote affinity
maturation of the PfCSP-specific response. “



Referee #2 (Comments on Novelty/Model System for Author):

Overall, this is a very high-quality study, thorough in approach and clear in outcome. The
use of the rodent model to assess Mab efficacy is essential (as human trials would be
extremely challenging and likely unethical without prior demonstration in a mouse anyway).
As such, | believe the right experiments have been undertaken.

We thank the reviewer for the positive feedback.

Referee #2 (Remarks for Author):

This is an extremely thorough study, which has surveyed the less well-investigated C
terminus of the lead vaccine target CSP from the Plasmodium malaria parasite. Surveying a
suite of mabs isolated from human PfSPZ challenges, the authors systematically dissect the
profile and target of numerous mabs, drilling down to the important (and not to be dismissed)
ultimately negative result that Mabs targetting the C terminus and on the whole non-
protective. This is important data and will help refine second and third generation vaccines
(e.g. RTS,S/R21 2.0) or even entirely new vaccines that wish to target CSP but avoid
immunogenic but likely non-protective domains of the protein. As such, | think the study is
compelling and should be published. My comments are minor and perhaps more suggestion
therefore rather than a demand for more laborious experimentation/change.

1. The non-accessibility of antibodies to the C terminus on the sporozoite surface, yet their
generation in vivo is (to me) intriguing. Is there anything about the PfSPZ vaccine that might
bias formation of C terminal antibodies that are otherwise inaccessible? E.g. might there be
degraded CSP in the cocktail that elicits a non-protective response that wouldn't otherwise
exist in live sporozoites (e.g. from a mosquito bite). Said another way, is there any evidence
from direct bites that C-CSP targeting antibodies are less likely?

The reviewer raises a very interesting point. To the best of our knowledge, it is unclear
whether the PfSPZ antigens are presented differently to the immune system than the
antigens of mosquito-transmitted sporozoites. The overall weak response induced by natural
parasites and strong differences in the number of transmitted parasites in the field vs. PfSPZ
vaccination and different routes of parasite injection (s.c. for mosquito-bites vs. i.v. for PfSPZ
vaccination) make direct quantitative comparisons difficult.

2. In the same vein, | wondered whether the authors had considered doing labelling
experiments with Pf sporozoites, rather than Pb-PfCSP sporozoites - in case their is a
difference in their heterologous presentation on Pb sporozoites, or indeed if any labelling
had been trialled on PfSPZ (cryo-preserved) sporozoites? It might have been nice to see
some images of these labelled to partner the flow data.

We used transgenic Pb-PfCSP parasites for quantification of antibody binding capacity to
live sporozoites because they express mCherry, a red fluorescence marker that allows us to
accurately gate single sporozoites for flow cytometry analyses. We have used live Pf and
Pb-PfCSP sporozoites in IFA analyses and did not detect differences in the staining pattern,
however, this method has low resolution for detection of fine differences related to
heterologous expression. The reviewer raised an interesting question about potential
changes in antibody binding to irradiated or cryo-preserved parasites. However, to the best
of our knowledge, this question has not yet been quantitatively assessed, likely due to the
lack of a Pf fluorescence reporter line compatible with A. gambiae mosquitoes.

3. The final section on DPN binding is interesting but | admit to having found it hard to follow
(e.g. use of BSA abbreviation - where elsewhere BSA means Bovine Serum Albumin). | just



wondered whether this and Figure 5 could be simplified slightly just to make them easier for
a non-structural biologist (but avid vaccinologist) to follow?

We appreciate the complexity of the structural data, and have included some additional
context with the results. No changes have been made to the figures, however, additional
guidance on interpreting the figures has been provided in the results, and the important take-
home messages from the structural data are emphasized in the discussion.

4. Figure 4 took me several reads to realise that Panel A had a separate panel - just
wondered if this could be either divided into a new A/B or made distinct from Panel E below.

We agree with the reviewer that Panel A was difficult to read and have modified Fig. 4
accordingly. For clarity, we now show the data for each antibody separately and indicate the
respective affinity in Panel A. The raw data panel has been moved to extended view figure 4.

5. In Figure 4F mAb 1710 is listed as a test, and then in the same sentence listed as the
control - this could be re-written for clarity.

For clarity, we modified the legend as follows:

“Capacity of the passively-transferred indicated antibodies (100 ug) to protect mice (n=10 for
mAb 317 (Oyen et al., 2017), n=8 for mAb 1961, and n=9 for mAb 1710 (Scally et al., 2018))
from parasitemia after the bite of three PbPfCSP(mCherry)-infected mosquitoes.*

Referee #3 (Comments on Novelty/Model System for Author):

This is really nice work and on the whole is done well. These are not the first human
antibodies against CSP purified and tested, including others made against similar regions.
The focus on the C-terminal domain and antibodies against this region is an interesting
addition to the field and could help design better vaccines going forward. The finding of non
functional (non protective) antibodies at this region is unfortunate, but this information should
be used to build a better vaccine construct.

Referee #3 (Remarks for Author):

Oludada et al describe purification and characterisation of a series of human derived
monoclonal antibodies that target the C-terminus of the malaria sporozoite circumsporozoite
protein (C-CSP). The manuscript is well written and the data nicely presented, | quite
enjoyed reading about this study. The manuscript establishes a series of antibodies with
similar origins, specificity and functional properties and shows that antibodies to this region
of CSP have limited efficacy in blocking sporozoite host-cell entry. Although the inability to
find a blocking antibody targeting this domain is unfortunate for the overall impact of the
study, the fact that this paper helps to rule out much of the c-terminal domain as a target is
of benefit for future vaccine design. The authors have done a very nice job of putting this
paper together and | found little to criticise.

We thank the reviewer for the positive feedback.

Major comments

-Discussion: The authors state that.

In response to RTS,S/AS01 immunization, anti-NANP and anti-C-terminus antibody titers
correlate with protection (Chaudhury et al, 2021; Chaudhury et al, 2016; Dobano et al, 16
2019). To what degree the C-CSP-reactive serum antibodies recognize C-CSP specifically
or cross-react with the repeat and junction has not been determined. Therefore, it is unclear
whether protection is associated with C-CSP-specific or cross-reactive antibodies.
The summary suggests here that high titres of vaccine induced C-CSP antibodies must have
some role in protection, perhaps through targeting domains other than some of the ones
focussed on here. However, could not the antibody titres received during vaccination be



simply a marker of antibody production (i.e. antibodies are made against the region in high
titres because it is part of the vaccine), with the anti-NANP antibodies doing the bulk of the
protective work and the C-CSP antibodies themselves do little functional protection? The
data presented in this study demonstrate convincingly that a lot of antibodies to the C-CSP
epitope have limited/no functional activity. While its possible that cell-mediated responses
may confer protection via C-CSP targeting antibodies, this goes against the theory
postulated here that antibodies targeting this domain don't work because they can't access
it. In effect, the anti-C-CSP antibodies titres might be significant only as markers of exposure
and antibody production towards the vaccine and have no role in protection. Is this possible
and worth considering in the discussion?

The reviewer raises a very valid point. We would like to clarify that we fully agree that most
of the protective capacity comes from anti-repeat antibodies and that C-CSP specific
antibodies alone would not show any parasite inhibitory effect. Indeed, the C-CSP antibodies
might simply be a marker of exposure and of the overall strength of the anti-parasite
response. To clarify this point, we have modified the discussion as follows:

“In response to RTS,S/AS01 immunization, anti-NANP and anti-C-terminus antibody titers
correlate with protection (Chaudhury et al, 2021; Chaudhury et al, 2016; Dobano et al,
2019). To what degree the C-CSP-reactive serum antibodies recognize C-CSP specifically
or cross-react with the repeat and junction has not been determined. Therefore, it is unclear
whether protection is associated with C-CSP-specific or cross-reactive antibodies or whether
C-CSP antibodies are simply a marker of the overall strength of the anti-parasite response
whereas protection is mediated by anti-repeat antibodies. “
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