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Dear Editor,

Please find enclosed our rebuttal letter for our manuscript: “Characterisation of amyloid structures in aging C. elegans using fluorescence lifetime imaging”

By Pigazzini ML*, Gallrein G*, Iburg M, Kaminski Schierle G & Kirstein J
 

We would like to acknowledge the time and constructive criticism of the reviewers and editor. In the rebuttal letter we list each comment of the editor and both reviewers and add underneath in red our response.

[bookmark: _GoBack]
Editorial comments:

Changes to be made by the author(s):
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. The JoVE editor will not copy-edit your manuscript and any errors in the submitted revision may be present in the published version.


We have carefully proofread the manuscript. 


2. Authors and affiliations: Please provide an email address for each author in the manuscript.


We have checked the affiliation and email address of each author.


3. Please combine some of the shorter Protocol steps so that individual steps contain 2-3 actions and maximum of 4 sentences per step.

We have combined some of the shorter protocol steps. 


4. Please include single line spacing between each numbered step or note in the protocol.

We have included a single line spacing between each numbered step in the protocol. 


5. As we can only film 2.75 pages of the protocol, please highlight in yellow up to 2.75 pages (no less than 1 page) of protocol text (including headers and spacing) to be featured in the video. Bear in mind the goal of the protocol and highlight the critical steps to be filmed. Our scriptwriters will derive the video script directly from the highlighted text. Please highlight complete sentences (not parts of sentences). Please ensure that the highlighted steps form a cohesive narrative with a logical flow from one highlighted step to the next. The highlighted text must include at least one action that is written in the imperative voice per step. Notes cannot usually be filmed and should be excluded from the highlighting.

We have highlighted the protocol sections that should be featured in the video according to the requested guidelines. 


6. References: Please provide volume/issue/page numbers for each reference.

We have changed the reference style so that now all references are listed with volume/issue and page numbers. 


Reviewers' comments:


Reviewer #1:

Manuscript Summary:
The paper Pigazzini et al. describes a new method of fluorescence lifetime imaging to characterize amyloid structures in the nematode Caenorhabditis elegans. By this the authors are able to distinguish the aggregation propensities of plaque forming proteins which is relevant for the development of Alzheimer´s disease in living animals. The paper is sound and provides a versatile methodology for the scientific community to study aggregation of amlyoids.


We thank this reviewer for the positive assessment of our manuscript.


Minor Concerns:
- The authors should make clear why a fusion protein comprising different polyglutamine stretches should be valid to investigate aggregation in Alzheimer´s disease. As it appears aggregation relevant in Huntington´s disease was studied.


We assume the reviewer must have been under the impression we would also be including experiments with Abeta, or potentially tau as we mentioned Alzheimer’s disease (AD) in the abstract. Of course, there is no involvement of polyglutamine proteins, of any length, in AD, at least not directly. Fusion polyglutamine proteins here are taken as one example of proteins that aggregate and cause neurodegeneration. Different stretches were selected to show the direct correlation between speed and severity of aggregation and length of glutamines. Our aim is to highlight how the FLIM method can be adapted to study the aggregation of any amyloid forming protein, regardless of the disorder it is responsible for, or potentially even non-pathogenic, but still aggregation-prone proteins. This versatility is referenced at different points in the main text. 



- It is questionable whether the data shown in Fig. 3 are important or whether it would be sufficient to mention them in the text.


The reviewer points out that the data obtained with CFP-fusion proteins are hard to interpret. Yet, we chose to include figure 3 to illustrate some drawbacks of the FLIM technique. No methodology is failproof after all and we feel that the readers should be made aware of the limitations. Here, we show that not every fluorophore is ideal for tracking and quantifying aggregation via FLIM and care should be taken before creating a fusion protein for FLIM. Indeed, CFP should not be employed as a fusion protein in tracking aggregation for two reasons: it possesses two lifetimes, and one of these lifetimes is relatively short. Short lifetimes make it harder to measure a steep decrease of the lifetime, if and when there is rapid aggregation. Conversely, CFP is suited and widely used in FRET-FLIM measurements, as pointed out and referenced in the main text. 



- In Fig. 4 it appears that the intensity maps in A do not fit to the data presented in B.


We respectfully disagree that the lifetime-intensity map in figure 4 does not reflect the below quantification. The day 4 panels clearly show a higher `red` signal, representing high lifetimes. The appearance of `blue´ coloured puncta represent instead a decrease in lifetime. This decrease occurs both with the progression of aging as well as upon perturbation of the proteostasis network. Finally, it should be noted that the images shown are just one example of a whole set of nematodes, for which the quantification is indeed overall more valuable. 


Reviewer #2:

Manuscript Summary:

The ability to faithfully interrogate the localization and properties of amyloid species in living animals is incredibly important for our understanding of the mechanisms that drive amyloid deposition and the identification of strategies to suppress amyloid formation. Here, the authors describe a FLIM protocol that allows for visualization and quantification of amyloid fibrils in Caenorhabditis elegans tissues in vivo in response to diverse conditions, such as ageing or perturbation of protein quality control pathways.

The protocol is easy to follow and gives clear examples of expected experimental outcomes when monitoring polyglutamine aggregation in different tissues. All steps are well-described and the source of all reagents and equipment is stated.

This article will be a highly useful resource for the existing C. elegans proteostasis community and will be of use to researchers adopting C. elegans as a model system to study protein conformational disease or ageing.


We appreciate the very positive assessment of our work by this reviewer. 


Major Concerns:
None

Minor Concerns:

1. It might be worth noting that the RNAi conditions given are general and that knockdown efficiency may need to optimized for RNAi clones/genes of interest.


We agree with the reviewer and have added a note in the protocol that the siRNA efficiency needs to be established for each analysed knockdown and each experimental condition.


2. Although clearly stated in the equipment list, it would also be helpful to include the make and model of laser scanning confocal microscope being used within the main protocol text.


We agree with the reviewer and added the information on the model of the confocal microscopes employed for the experiments. 
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