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April 29, 2019

Dr. Vineeta Bajaj
Review Editor
Journal of Visualized Experiments
1 Alewife Center, Suite 200
Cambridge, MA 02140

Dr. Bajaj:

Please find enclosed our group’s revised manuscript entitled “Use of Influenza Antigen Microarray to Measure Breadth of Serum Antibodies Across Virus Subtypes” for invited submission to the Journal of Visualized Experiments, Immunology and Infection Section.  This manuscript describes a novel methodology to measure the breadth of serum antibodies to influenza using an antigen microarray.  The data presented for demonstration of this methodology has not been published elsewhere.

The authors have no conflicts of interest to disclose.

[bookmark: _GoBack]We have attached below our response to the reviewers.  We have also incorporated feedback from the editors.  We would like to thank the reviewers and editors for helping us to improve our manuscript.

Please do not hesitate to contact us if we can provide any information that will be helpful in your review.  Thank you for the opportunity to submit this manuscript.

Sincerely,
[image: ]
Saahir Khan, MD, PhD 
Research Fellow, Infectious Diseases
Med Surge 2, Room 371A
University of California, Irvine
(650) 269-9466
saahirk@uci.edu



Response to Reviewer 1:

	Comment
	Response

	1) In order to place this work in the appropriate scholarly context, it is important to note that influenza antigen microarrays have been produced by several other groups. Key references include Mace et al, Talanta, 2011, 83, 1000; Koopmans et al., Clin. Microb. Infect. 2011, 18, 797; Bucukovski et al, PLoS ONE 2015, 10, e0134484; and Meade et al, Emerg. Microbes Infect. 2017, 6, e110.
	We have included citations to these excellent examples of antecedent work in the revised introduction.

	2) Page 2, line 131: "microarray printer" can mean several different possible technologies. From what's described here, the authors use a non contact, pin-based printer; this should be specified. This is particularly important here since the manufacturer the authors reference (Gene Machines) no longer exists (this is acknowledged in the table of materials, but it would be useful to have in the main text as well). The type of pin should also be described in addition to the catalog number.
	We have clarified in the discussion the particulars of the microarray printer used in this study and noted that other commercially available microarray printers can be used to produce arrays although specific software or pins may vary.

	3) ScanArray Express is (as far as this reviewer can determine) no longer available. What alternatives are available to those who want to replicate the method?

	We have removed references to ScanArray Express and described in more detail how to analyze the data using the built-in software for the ArrayCam imager.

	4) Figure 1 is described as "one antigen adsorbed onto the 3-dimensional topography of the nitrocellulose surface", but the image appears to be of an antibody.

	We have modified the figure legend to clarify that what is shown is serum antibodies bound to antigen-coated nitrocellulose slides.



Response to Reviewer 2:

	Comment
	Response

	The authors do a control based on the HIStag, to check whether each protein is printed (point 1.3 in the protocol). From the manuscript it doesn`t come clear whether they correct for any variations per antigen, slide, or slide batch differences. They also doesn't tell what came out of the HIStag experiment, and whether this is used as a quality control for the final result.
	We have provided additional detail in the discussion about the role and limitations of the anti-His antibody quality control check, including reasons why normalization of assay results based on this quality control check is not routinely performed.

	The next experiment done, to determine the level of binding IgA and IgG in human serum samples, was done twice and results are shown in figure 4 and 5. The IgA was very reproducible, but the IgG result shows differences, although the antibody binding profile for all antigens remains the same. The authors argue that this was caused by changing lot number of the anti IgG secondary antibody. However, this cannot be concluded from just two experiments. At least they should confirm it can be reproducible, when using the same batch of secondary antibody.
	We included this result to illustrate how to deal with small variations in microarray data expected between experimental runs.  In practice, the large number of samples to be tested on a microarray sometimes requires different batches of secondary antibody to be used. We have included in the results additional clarification on how to correct for these anticipated issues by including shared samples between different experimental runs with different batches of antibodies.

	A lot of the protein microarray papers describe massive numbers of antigens printed on a single slide (or other format) and the result is presented as a whole. Biggest issue against those papers is lack of validation to most of the antigens presented on the protein microarray. Serological assays are known to have a certain amount of variability over time. When doing a single ELISA experiment, one would include a positive, negative and/or a blank control on each plate. When doing protein microarray you should also include controls to keep control on the test result. Can the authors explain how to keep control on the quality of your test result regarding all proteins included on the protein microarray and what controls should be used to know whether the result of a single experiment is valid?
	We have included in the discussion the recommendation to use serum-free buffer as negative control for all antigens and monoclonal antibody as positive control for particular antigens.  While monoclonal antibodies are unlikely to exist for all antigens on a microarray, and use of large numbers of monoclonal antibodies as positive controls may be prohibitive in terms of cost, this methodology can be used for a subset of antigens with known monoclonal antibodies.

	According to the authors the protein "microarray is a useful tool to characterize breadth of influenza antibodies across the antigenic landscape". Outcome of the protein microarray in this manuscript is now shown as a whole and not very specific, which makes it difficult to interpret. Having a quick look at it, tells me that whole HA, whether it is a trimer or not, shows massive cross reaction. For the HA1 recombinant proteins, some of the H5 recombinant proteins show higher signals compared to H1 or H3. In humans, one would expect high responses to the influenza virus strains circulating in the human population, H1, H3 and influenza B, but not to H5. Based on the high cross-reactive responses the protein microarray described in this manuscript seems not very useful, in contrast to what the authors say. Can you give a better description of the result and how this protein microarray can be used to measure the breadth of the responses or can you refer to another article, as this manuscript is mainly focused on the description of the method, and, show more validation work done on the protein microarray (for example; reproducibility of intra (on spot level) and inter slide results). This kind of validation information would be more helpful in this paper.
	We have included additional explanation as to why antibodies to the whole HA antigens of non-clinical subtypes show cross-reactivity (due to cross-reactive stem antibodies generated against conserved stem regions of clinical HA subtypes) and pointed out how this expected result illustrates the importance of including both head group and whole molecule forms of HA on the array.

	Sentence 69-72; "In addition to the…. ...as occurred with the 2009 H1N1 Influenza A strain". So far there were luckily no artificially or bioterrorism worldwide pandemic, and, the 2009 H1N1 strain might have spread rapidly, but wasn't highly lethal. I would explain this differently.

	We have removed the reference to the 2009 H1N1 epidemic in this sentence.

	3. Figure 4 and 5; The reader can get an overview of the full response, but details cannot be seen from these figures. This can be made better by explaining what is depicted, for example; What does the plus sign mean in those figures? For example "H5+", does it mean H5 to H18, but where are H2 and H4? Please make the figures easier to understand and read. Does not account for figure 4B and 4C, those are good.
	We have added clarification in the results section explaining the labeling of Figures 4 and 5, with only the clinically relevant and most represented subtypes explicitly labeled to save space, with other subtypes included within the ordering by number.  We have also pointed the reader to Appendix A where detailed information on strains and subtypes included on the array is presented.
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