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April 2, 2020
Dear Phillip Steindel,
Hope all is well and safe at your end.

Thank you so much for your patience during this process.

Please find attached resubmission of the invited method manuscript entitled “A quick method to analyze tumor and tissue distribution of target antigen specific therapeutic antibody” to JOVE. Additional data sets have been included. Discussion and protocol has been updated as requested by reviewers.
Here is our response to specific comments (Italics and blue font color) raised for this resubmission:
General:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.

We have read the manuscript few times to check spelling/grammar errors.

2. JoVE cannot publish manuscripts containing commercial language. This includes trademark symbols (™), registered symbols (®), and company names before an instrument or reagent. Please limit the use of commercial language from your manuscript and use generic terms instead. All commercial products should be sufficiently referenced in the Table of Materials and Reagents.
For example: FreeStyle, Glutamax, Falcon, HiTrap, Matrigel
Thanks for pointing out. symbols (™), registered symbols (®) have been removed. For reagents, a key resource table has been added to the manuscript.

Summary:
1. Please include a separate Summary section (before the abstract) that clearly describes the protocol and its applications in complete sentences between 10¬ and 50 words, e.g., “Here, we present a protocol to …

Protocol:
Summary Section has been included.


1. Please convert all centrifuge speeds to centrifugal force (x g) instead of revolutions per minute (rpm).
Thanks for pointing out. Details are updated.


2. There is a 10 page limit for the Protocol, but there is a 2.75 page limit for filmable content. Please highlight 2.75 pages or less of the Protocol (including headers and spacing) that identifies the essential steps of the protocol for the video, i.e., the steps that should be visualized to tell the most cohesive story of the Protocol. Remember that non-highlighted Protocol steps will remain in the manuscript, and therefore will still be available to the reader.
In the manuscript protocol section, the 2.75 page limit filmable area is blue underlined.


3. For each protocol step/substep, please ensure you answer the “how” question, i.e., how is the step performed? Alternatively, add references to published material specifying how to perform the protocol action. If revisions cause a step to have more than 2-3 actions and 4 sentences per step, please split into separate steps or substeps.
Thanks for pointing out. Details are updated.

Specific Protocol steps:
1. 2.1, 2.4: How long to dialyze? What volumes and cassettes/tubing are used?
Following has been added to protocol.

Dialyze 0.5ml antibody using dialysis cassette (0.1-0.5ml Thermo Scientific) in 1L of conjugation buffer (50mM Phosphate buffer pH 8.5). After 4 hours transfer to fresh buffer and dialyze overnight.  


2. 3.1.5: The Trypsin-EDTA solution is not in the Table of Materials. 

Trypsin EDTA solution is added to the Table of Material called Key Resource table


3. 4.1: Tail vein injection, specifically, is mentioned in the Results; please provide more details here. 

Tail vein injections has been elaborated in protocol section 4.1


4. 4: More details about animal handling are needed in this section: What concentration of isoflurane is used and how is anesthetization confirmed? What happens to the mice after imaging? If applicable, please specify the use of vet ointment on eyes to prevent dryness while under anesthesia.

More details about animal handing and IVIS imaging has been added in protocol section 4.

Acknowledgment and Disclosures:
1. Please include an Acknowledgements section, containing any acknowledgments and all funding sources for this work.
2. Please include a Disclosures section, providing information regarding the authors’ competing financial interests or other conflicts of interest. If authors have no competing financial interests, then a statement indicating no competing financial interests must be included.
Acknowledgment and Disclosures have been updated.

References:
1. Please do not abbreviate journal titles.

Table of Materials:
1. Please ensure the Table of Materials has information on all materials and equipment used, especially those mentioned in the Protocol.
Key Resource table has been added.

Reviewers' comments:
Reviewer #1:
Manuscript Summary:
The protocol investigated folate receptor alpha-1 (FOLR1) targeting antibody for tumor xenografts of ovarian imaging.

Major Concerns:
However, the title, Non-invasive In vivo method for monitoring the tumor and tissue distribution of therapeutic antibodies, is not proper to reflect the content of this manuscript.
The manuscript title had been updated as follows:
“A quick method to analyze tumor and tissue distribution of target antigen specific therapeutic antibody”

In vitro experiment (imaging), such as the antibody bind to cell should be investigated;

We thank the reviewer for pointing out the data lacking in-vitro antibody binding to tumor cells. In response, we have added flow cytometry data (Fig 2) of surface binding of antibodies before and after the IR800 labeling to assure the conjugation of dye does not alter the antigen recognition ability of antibody.  Additional data is there in Fig. 4 and Fig. 5.

4.2 imaging after 24 hours, much more time point should be tested, e.g. 12, 36,48h


We thank reviewer for the comment. In response, additional time points (such as 8 hrs, 24 hrs, 42, hrs, 72 hrs, 120 hrs etc.) of animal imaging have been added. In addition, we have added NOD.Cg Prkdcscid Il2rgtm1Wjl/SzJ  (NSG, Jackson Labs) strain of mice along with athymic Nude Foxn1nu/Foxn1+ (envigo) strain to re-confirm our findings (Fig. 4, Fig.  5)

Minor Concerns:
Abstract: Infra-ed is not correct;

Thank you for notifying the typing mistake. The correction has been incorporated into revised manuscript.


1.1 >95% survival density, should be cell viability;

Thank you for suggesting the correct alternative world. The correction has been incorporated into revised manuscript.

3.2.3 (5 X 106 cells) were injected, too much cells used for tumor formation, special with matrigel

We agree with the review. It was a type and has been updated with 0.5-1.0 X 106 cells the tumor will generate rapidly and aggressively, however in the present study the aim is to just generate the tumor and study for antibody localization. 


4.1 antibody intravenously, tail vein?

The protocol has been updated. Antibodies were injected via tail vein. The details are now elaborated in protocol section 4.1

Reviewer #2:
Manuscript Summary:
This manuscript describes a methodology for generating full-length antibodies with the description of their subsequent labelling with infra-red fluorophores. This allows the Authors to perform a biodistribution analysis of antibody binding in an ovarian cancer mouse xenograft models assessed via IVIS in vivo imaging. The IVIS methodology is applicable to the wider JoVE audience and could provide a valuable resource for researchers entering into the antibody discovery and characterisation field. This current version of the text however would require revision prior to publication to meet the needs of these researchers.

Major Concerns:
*The uniqueness of this manuscript would be enhanced by a focus and description of the IVIS protocols used by the Authors. Special attention should be given to the methods utilised for data visualisation and especially the analysis of antibody distribution in the models explored.
We thank reviewer’s comment. As suggested by the review, more detailed description about IVIS imaging protocol, data visualization and analysis has been incorporated in protocol section 4.

*More emphasis is required in the description of the underlying IVIS technique throughout the document. Text to describe the strengths, weaknesses and comparisons with other biodistribution based techniques (SPECT, PET for example) to IVIS would be suggested.

We thank reviewer’s comment. Discussion has been updated that include our methods strength and weaknesses over SPECT, PET etc.

*The description of the negative model is not made within the text.

We thank reviewer for noticing the missing description of negative model. We have used IgG1 Isotype control and an anti idiotypic antibody as a negative control, which does not bind to cancer cells. The respective description has been incorporated in the section 4.1.4 and additional data is added in Fig. 4 and Fig. 5.


Minor Concerns:
*There are some minor grammatical corrections required in the text. The capitalisation of some units of measure is incorrect mM = mm. Some typos can be corrected (IVOS = IVIS).

Thank you for notifying the typing mistake. The correction has been incorporated into revised manuscript.


*There are additional references required in the introduction. Some of the larger reviews of antibody-based therapies or antibody-drug conjugates development would be warranted.

We agree with reviewer. Additional references have been updated


*Introduction: The development of bi-specific and tri-specific antibodies does have merit. The text should also mention other important factors for targeted antibody success and antibody retention in vivo.

We agree with reviewer. The text has been updated.


*As this is a biodistribution methodology, a description of the presence of target antigen in normal tissues would be important to make and why protocols exploring this in the context of animal model prior to clinical trials are critically important.

We agree with reviewer .The chosen antigen, FOLR1, which is highly expressed (>10 fold in on tumor cells). In response, a few lines in discussion section has been updated by including EGFR targeting antibodies and skin toxicities as an example.

*Recommendations or Notes should be separate from the protocol step (1.1).

The notes has been separated from the protocol step 1.1


*Some introduction text should be included to describe the fluorophore options, the issues of penetration and background (and background correction for analysis) as well as differences depending on mouse strain (hairless or not) using this technique. These could be included as paragraphs of text above the specific protocol steps to provide adequate context.

New data with another mouse strain has been added in Fig 5. Additional fluorophore has been recommended. According to manufacture, the body fluids and tissue has absorption minima at 800nm which helps in the better tissue penetration when excited at 800nM making this dye ideal for imaging. In our lab, we have successfully used this imaging technique in hairless nude mice and hairy nude and immunocompetent mice (Fig 4 and Fig 5)

*Protocol 1.4. A note step should advise to keep all fraction tubes rather than disposing, if antibody is eluted in a later fraction than expected.

We thank the reviewer for suggestion. Note has been incorporated to keep all fraction tubes rather than disposing.


*Protocol 1.4. Steps for antibody concentration calculation is a suggested addition to this section as this is required for step 2.2

We thank the reviewer for this important suggestion. Steps for antibody concentration calculation has been incorporated in section 1.4

*Protocol 3.2 An additional note could include the importance of pre-chilling all consumables for this step. Tubes, tips and syringes can be stored in the fridge and then kept on ice prior to animal injection.

We thank the reviewer for this important suggestion. An advice has been incorporated into the notes suggesting pre-chilling of Tubes, tips and syringes.

*Protocol 4. Has a comparison of the dynamics of distribution of this antibody to target been made in this model? What is the shortest interval used? What is the duration of the fluorescent signal in this model?

In different study, we have monitored the distribution of antibody within 12 hours of post antibody administration and we have noticed the enrichment of antibody in the tumor. In response to reviewer, additional data and additional time points have been added (See Fig. 4 and Fig. 5)

*An organ biodistribution image would be impactful for this manuscript to compare it to the whole-body image.

We agree with reviewer. In response, additional organ distribution data has been added. (See Fig. 4 and Fig. 5)


*The figure legends contain a lot of conjecture rather than a pure description of the figures themselves. A lot of this text could be included in the discussion instead.
*Figure 4 legend could be expanded with more experimental detail.
*The figures are well constructed. The uploaded versions which included the vector diagrams or flowcharts have blurred. Figure 1 gel labels could be made easier to read.

Figure legends have been updated and new data has been added.

Reviewer #3:
The article by Shivange et al. presents a timely and elegant description of the methodology and utility of antibody-based tumor imaging and therapeutic antibodies. I have the following minor concerns:

1. Please expand the acronym ELISA, IVOS

We thank reviewer for the suggestion. The respective acronyms have been expanded in the revised manuscript.


2. Please include the R01 grant number in acknowledgements.

R01 grant number has been added to acknowledgements.


3. Please describe the equipment used for IVOS imaging.
Details of IVIS imaging has been incorporated in protocol section 4


4. Please be consistent in using VH or pVH and VL or pVL clone acronyms.

We agree with reviewer. Consistency in terms of naming has been updated.
Once again, we sincerely appreciate your consistent request to submit the method article. 
We also sincerely “Thank you” for your patience during this process.

Looking forward to seeing the manuscript proofs.

Respectfully with Kind Regards 

Jogender Tushir-Singh, PhD

DoD, Ovarian Cancer Academy Early Career Investigator

Assistant Professor and Member UVA Cancer Center

Laboratory of Novel Biologics

University of Virginia Medical School

Charlottesville VA 22908

Phone: 434-982-0465

Fax: 434-924-5069
