Dear Editor, 

Thank you for accepting our manuscript for publication in JoVE. 

We have addressed the suggested revisions and the manuscript, see attached (changed are tracked). Please also see below a point-by-point response.

We look forward working with you and your team.

Best regards,

Nicole F. Steinmetz, Ph.D.

Title: Viral Nanoparticles for in vivo Tumor Imaging
Reviewer 1:

Summary

This manuscript convincingly combines a number of procedures relevant in an emerging field of research: the utilization of plant viral nanoparticles in medical diagnosis and imaging. Furthermore, part of the protocols also apply to a number of further promising virus applications such as the generation of novel materials and devices. Hence, deposition of these essential procedures as JoVE video articles is of great interest to an increasing community and can ensure standardization between different labs. 
There are a few minor improvements proposed below, but since generally, procedures are described thoroughly (including limitations and alternatives) and represent the current state-of-the-arts of both plant virus production / modification and tumor induction / labeling / visualization, no major revision is necessary.
Major Concerns

none
Minor Concerns
Abstract:

- Since this contribution might be of interest also for researchers applying different proteinaceous nanoparticles in the same or other contexts, 

a) references might include a basic review on tumor homing / EPR, 

b) a few specifications well-known within the 'inner community' of animal model research might be generalized here and later (i.e. use 'Maestro in vivo imaging system', not just 'Maestro') to allow comprehension at a glance.
Protocol text - recommendations and questions:

- Table 1: Mechanical inoculation: How many leaves per plant are treated routinely?
Response: information has been included.
- 2.1) change material to 'homogenate'
Response: done.
- 2.11) better: equal volumes of … (plural)

Response: done.
- 3.1) 'the NanoDrop' - 'a NanoDrop spectrophotometer'
Response: done.
- 3.3) Headline: 
a) better include 'denaturing (pre-cast NuPAGE() Bis-Tris polyacrylamide 4-12% gradient gels'
b) … 'to analyze purity of preparation and conjugation to individual coat proteins (see below)'
3.3.5) may be omitted or clearly labeled as referring to procedure described below
Response: done.
4.1) format to be adapted to subsequent paragraphs.

Most important further concern: the reader does not know the number of amino residues accessible on the respective viruses, but I assume the equivalents refer to those (?). Please clarify the definition of 'equivalent' (per CP subunit? per lysine residue?) and give numbers of addressable units per virus type. Listing references seem not sufficient to me at this point.

Response: information has been included.
4.2) type of two-step reaction / chemistry should be mentioned at top of section.
Response: done.
5.6) 'Falcon'
5.7) correct to 'µl' 
Response: done.
Representative results - Legends and Figures

- Fig. 1: Legend: At how many dpi were pictures taken?
Response: 10 dpi, included in the revised figure legend.
- Fig. 4: please label marker bands accordingly (Mr of individual bands)
Response: a revised Fig. has been attached.
- Fig. 6: The appearance of PVX is rather strange…and might be taken for a decorative separator of partial figures initially. I strongly propose to adapt it to the style of TMV.
Response: we chose this presentation to highlight the difference between the stiff TMV rod and the flexible PVX structure.
- Fig. 7: Legend, last sentence: Particle breakage is a side-effect known to result also from conjugation reaction at different rates. Can this be excluded? Is the abundance of shortened particles significantly different in the untreated preparation? I propose to omit this sentence to avoid discussions here. Change to 'the majority of paricles … intact' (sentence before).
Response: the change has been made.
Discussion

Second paragraph: … 'to prevent any damage to the VNPs as a result of proteases and oxidizing enzymes present'…  (polyphenol oxidases may be a problem as well, maybe even other modifying ones).
Response: we included “oxidizing enzymes”.
Tables of specific reagents and equipment
Equipment
- NanoDrop: add spectrophotometer

- Superose 6 …: add 10/300 GL (24 mL)

- Allegra…: add refrigerated benchtop centrifuge, or comment accordingly

- Maestro: see above
Response: the requested revisions were made.
Reviewer 2:

Summary:

Plant viruses are becoming an increasingly compelling platform for the development of nanomedicines. In this protocol, the authors describe a detailed methodology for the propagation, purification, characterization, and bioconjugation of typical plant virus nanoparticles. Chemical labeling of viruses with fluorescent dyes and PEG to facilitate tracking, detection and immunogenicity of the nanoparticles. The authors go on to demonstrate tumor homing of virus nanoparticles using a mouse xenograft tumor model. 

Overall, the paper is well written, appropriately detailed and contains useful information for those working in the field. 

Major Concerns

- no significant concerns with this work

Minor Concerns

- Since "Maestro" is one of a category of small animal imaging platforms, it should be replaced by "whole animal fluorescence imaging" where appropriate.
Response: since we did not apply this for whole animal imaging but ex vivo imaging of tissues, we have revised this to read “fluorescence imaging system” or similar, see within the manuscript.

- It would help to include references in the Representative Results section to provide additional examples of the approaches, particularly with respect to the conjugation methods. 

Response: further references have been included.
- On p11, please substitute "long wavelength dyes with emission maxima beyond 600 nm" for Alexa Fluor 647. 

Response: done
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