We would like to thank all the reviewers for their comprehensive review of our manuscript and their overall positive comments. We believe their thorough feedback has greatly strengthened the quality of our protocol. All the three reviewers have identified two major concerns in our original manuscript: 1) the need of explaining how our image analysis has been conducted and 2) the need of performing control experiments to help to identify successfully completed protocols, rather than just mention them in the protocol. We will address these common concerns first, and we will follow with a point-by-point response to individual concerns. 
Common Concerns:
1. Need of explaining image analysis details 
[bookmark: _GoBack]We recognize that the analysis of the acquired confocal images is an important component of this protocol and we apologize for not having included it in our original manuscript. We have now added a completely new section within the protocol entitled “Image Analysis” which outlines the general steps that we used for analysis. Briefly, we have quantified “integrated intensity” in selected ROIs within secondary/tertiary dendrites after z-projecting the image stack as maximum intensity projections. Importantly, we have written a macro which can be opened in FIJI to automate the analysis routine. This macro can easily be altered to provide more individualized workflows that are pertinent to an individual experimenter’s data.
2. Performing control experiments, rather than merely mentioned them in the text
We agree that control experiments are critical to have confidence in the data obtained and that was our reason for mentioning them in our original submission. We understand that actually performing those controls and showing representative results will strengthen our manuscript and therefore, we have conducted a series of control experiments that can be found in the new figures 2C, 3C, and 4C.
Specifically, we have first skipped the permeabilization step in our “Surface vs. Intracellular” protocol and, additionally, we have used a primary antibody against PSD-95, an intracellular protein. As shown in Fig 2C, no signal for PSD-95 or “intracellular GluA1” is obtained in non-permeabilized cells demonstrating i) the integrity of neuronal membranes (i.e., signal for surface-expressed GluA1 does not include intracellular receptors) and ii) all the extracellular epitopes are saturated with the first round of labeling (i.e., signal for intracellular GluA1 does not include surface-expressed receptors).
Then, we performed “internalization” at 4 ºC in a sister culture. Because this trafficking process is abolished (or greatly reduced) at 4 ºC, no signal for internal GluN2B can be obtained under these conditions (Fig 3C).
Finally, we have controlled for the complete blockade of the surface-expressed receptors before recycling, by incubating cultures ± Fab. As shown in Fig 4C, incubation with Fab eliminated the signal for surface-expressed GluN2B, demonstrating that the “recycling” signal corresponds to actual recycled receptors and not to receptors that have been always present at the cell surface.

Reviewer #1:

Manuscript Summary:
The summary seems OK

Major Concerns:

The authors suggest critical control experiments "to verify that the labeled populations are indeed correct". The authors should present data from these controls to demonstrate that their labelling procedures are indeed appropriate. Since these control experiments are so important, I suggest that they are included in the main protocols, rather than added on to the end.
We have included the controls and representative figures in our protocol. As this is a concern shared by the other reviewers, we have responded in the “Common Concerns” section above.
In protocol II, the authors state, "NOTE: For recycling applications, it may be beneficial to use a lower antibody dilution (in our example, we used anti-GFP 1:500)." The very fact that the authors recommend increasing the antibody concentration for recycling applications suggests that the recommended dilutions are not saturating, and not all the surface antigens are labelled.
The reviewer is absolutely right, and we apologize for the recommendation of increasing the antibody concentration. We have, in fact, repeated this experiment using our “regular” GFP and secondary antibodies dilution (1:1,000 and 1:500, respectively) and observed no difference to neurons incubated with higher concentration. This was expected because, as stated by the reviewer, the “regular” concentrations should saturate all the epitopes available.
The representative images are not convincing. In Figure 2, the surface staining for the control condition shows very strong signal in the cell body. This looks very much like intracellular staining, and appears to precisely overlap with the cell body staining for the intracellular pool.
In figure 3, the surface and internalised pools seem to overlap almost entirely for the WT construct. Even at the resolution of the light microscope, receptors in endosomal structures should be clearly distinct from synaptic puncta. Unfortunately, this fuels my concern that the labelling methods are not specific for surface vs internalised pools of receptors.
We apologize for the confusing pictures as we think that the apparent lack of specificity of our staining is a consequence of showing our images as Z-stacks. We Z-stacked our pictures before quantifying the intensity in the different channels (see new section “Image Analysis”), and this projection may give the impression that the “surface signal” is present in the cell body. To clarify this issue, we have now included single plane examples in our Figures (new Fig 2A, 3A, and 4A) to show clearly that the surface and internalized pools are indeed discrete populations.
In addition, our control experiment showed in the new Fig 2C, clearly demonstrates that our manipulations selectively label surface-expressed or intracellular receptors.
I do not agree that compressed z-stacks are the right way to image these cells. The separate pools of surface and internalised receptors are more easily distinguished in a single confocal plane.
Indeed, we acquired our images as single-planes using 0.35 um steps (as previously mentioned, one of these single planes have been added to our figures as they allow for clear identification of the two populations, as stated by the reviewer). However, as we are interested in quantifying both pools within a single dendrite, z-stacks allow for the summation of these populations so as not to skew that data towards one population vs the other, which can occur with single plane analysis.

There is no mention of how the images are analysed; how are cell outlines/regions of interest defined? Is the whole cell analysed or just dendrites? If just dendrites, what length of dendrite?
As stated in our “Common Concerns” section above, we have updated the analysis information. We try to capture the full length of a secondary or tertiary dendrite.
The use of Dynasore will obviously only block dynamin-dependent endocytosis. It has been demonstrated that AMPARs can also be internalised by dynamin-independent mechanisms (Glebov et al., J.Neurosci 35:4830-6 (2015); Zheng et al., eLife 4:e06878 (2015)).
The reviewer is correct as Dynasore exclusively blocks dynamin-dependent internalization processes. We have added a note in the text to clarify this fact, although please note that we have used Dynasore to prevent the internalization of GluN2B subunit of NMDARs, a process that, as we and others have demonstrated, is dynamin-dependent: interaction between the clathrin adaptor AP-2 and the YEKL endocytic motif present at the end of the C-terminal of GluN2B.

Minor Concerns:
I'm surprised the authors do not include a step to quench residual PFA reactivity, with ammonium chloride or glycine solution. The absence of this step might lead to non-specific antibody binding.
The reviewer is correct, and we have added this option as note within the text. In our particular experiment, we observe minimal non-specific binding even without washing with glycine but, of course, this may help with troubleshooting for other antibodies and we appreciate reviewer’s suggestion. 
For figures 2-4, the two channels should also be shown in a merged image (as well as the separate images as are currently shown).
Merged images have been added to Figures 2, 3 and 4.



Reviewer #2:

Manuscript Summary:
This methods paper by Sanz-Clemente and colleagues is a nice description of imaging techniques to quantify surface and intracellular receptors and further show internalization and recycling of membrane receptors. This approach strengthens existing approaches by allowing for measurement of signal intensity for receptors that have internalized or recycled. Overall this is well written and easy to read and the protocol is very well described and clear.
We thank review #2 for his/her feedback and are pleased that he/she find our manuscript “well written and easy to read” and that “the protocol is very well described and clear.”

Major Concerns:
I believe The addition of some of the controls that they discuss in the manuscript would strengthen the manuscript. Specifically, perform experimental controls and show the control data for point 2 and point 3 under controls. This will show that when permeabilization does not occur there is no labeling of intracellular receptors and that the Fab can block all unlabeled extracellular receptors.
This is a shared concern between the three reviewers and we have now shown these controls in our revised figures. Please see “Common Concerns” section at the beginning of this document for details.
Additional details on how the quantitation was performed. Is this total intensity? If so per what length? Is it number of puncta? More information on the data analysis would help with using this paradigm.
Again, this concern has been raised by the other reviewers. Quantification details have been now added to the revised manuscript (“Image Analysis” section). A more detailed response to this concern can be found in the “Common Concerns” section above but, briefly, we quantify total intensity in secondary/tertiary dendrites. As we present our data as a ratio between surface/internal receptors, we do not need to control for length or area of the ROI.


Reviewer #3:

Manuscript Summary:
The authors describe a protocol describing the immunofluorescence analysis of GluRs trafficking, with potential use for the study of other membrane-assocaited proteins. This is a very interesting protocol that allows to address a critical aspect of synaptic plasticity mechanisms, namely the dynamics of neurotransmitter receptors underlying synaptic plasticity processes. While some reports describe the use of this protocol, to my knowledge this protocol is not visually available. It is a very well described protocol with clear illustrative exemples, that will facilitate the incorporation of this technique to many different laboratories. Indeed, compared to live imaging methods, the protocol presented here can be generally implemented in cell biology laboratories and complement electrophysiological and biochemical studies. The protocol is very well described, and only a major concern (the need to describe image analysis, for s quantitative measurement) and minor concerns are stated, as follows.
We would like to thank reviewer #3 for his/her comprehensive evaluation of our manuscript. We are glad that the reviewer finds our manuscript to be a “very well described protocol with clear illustrative examples” and that the reviewer believes that this manuscript “will facilitate the incorporation of this technique to many different laboratories,” as this is our goal in publishing this protocol.
Major Concerns:
The authors should include Ia description of the image analysis / software used, to provide a complete protocol for the quantification of GluR density in the different subcellular compartments. Please include a description of clusters / particles analysis, indicating the software used (ImageJ or alternative software), the need to setup and fix the confocal parameters for each set of experiments. Since this technique is highly-sensitive and depends on neuronal density (experiment-dependent), please describe the need to use internal controls (normalisation with wt conditions, etc).
The need for an explanation of our analysis protocol and the addition of controls are the two concerns shared by all the reviewers. We have responded to these thoughtful suggestions at the beginning of this document (“Common Concern” section). As stated there, we have added details on quantification in our revised manuscript and provided a macro to help others analyze their images. As mentioned, we have emphasized the importance of setting parameters for each experimental data set and the need for normalization to controls.
Minor Concerns:

Please find below a list of minor concerns that might help to clarify some technical tips and to define more clearly the different aspects treated along this interesting protocol.
Thank you for identifying these areas that improve the quality of our manuscript.

Line95: Please specify that this protocol allows the labelling of "specific GluR subtypes density and trafficking", upon antibodies availability and specificity.
We have added this clarification 

Line 104. Please refer about the potential use of other coating reagents.
This clarification has been added.

Line108. Should Glutamax be used, in spite of L-Glutamine? Different groups apply Ara-C to the medium, to avoid glial proliferation. Please clarify if Ara-C is required or is optional.
We have added this information to the protocol.

Line141. Please reformulate: GluA1 subunit surface recruitment is used as a cellular readout of AMPARs recruitment. Obviously, this phenomenon is associated with an increased synaptic efficacy, but being strict, IF analysis reflects the surface incorporation of AMPARs. Gly-chemLTP protocol has been particularly originally described by Lu et al., 2001 (Neuron, Vol. 29, 243-254, January, 20019). This important paper describes the rationale of the drugs used along Gly-chemLTP protocol, and so the reference should be included.
The reviewer is correct and we have eliminated our sentence about “synaptic potentiation”. Similarly, we have included the mentioned reference in our revised manuscript, and we thank for the thoughtful indications. 
Line 143. Please define the control conditions (ECS without glycine) that must be run in parallel.
The text has been clarified.
Line166. Shall manual aspiration (using a micropipette) be more suitable, to avoid cellular stretch that might affect GluRs surface mobility?
We have added a note on aspiration to the text.
Line182. Please add a note on the potential use of frozen PFA.
A note has been added to the text.

III Surface expression

1.2 Please add a note on the potential use of frozen PFA
See above.
1.3 and 1.6, please define the washing time (5-10 min each wash?)
Although most of the protocols available for ICC suggest 5-10 min for washing time, we have found no differences using 3 quick washes with PBS (similar background, signal intensity, etc.) Nevertheless, we have added a note to our protocol stating the possibility of performing longer washes if needed.

2.3 For the comparative analysis of surface to total GluRs expression, are the authors using a different dilution of primary antibodies (agains GFP)?
We used the same antibody dilution for surface and intracellular. This has been clarified.

VI. Mounting and imaging of samples
1. Please state that the cover slip should be smoothly left upside down, on a given volume of mounting medium (10ul for a 12mm coverslip), to prevent damaging the fine dendritic processes.
We have added this helpful information.
2. The recruitment of AMPARs is dependent on the dendritic process analized. Indeed, for Gly-chemLTP many different groups focus on the analysis of secondary and tertiary dendritic processes, that provide a higher dynamic range to detect GluA1 surface insertion. Please clarify this issue.
Thank you for pointing this out. We have emphasized that we examine secondary and tertiary dendrites in our new “Image Analysis” section.

Line 343: please use a consistent terminology for the amino acids (Ser vs. Glutamate) and the term "phosphomimetic" (sometimes an hyphen is used throughout the text)
Thank you for identifying this issue. We have made appropriate alterations to the text. 

Line 399: the authors mentioned that the experiments were conducted at DIV15-16 (line 133), but it is not clear whether this developmental stage was used for the different applications. Please clarify the optimal time-points for the different applications.
This developmental information has been added to the manuscript. We used DIV21 neurons for cTLP and DIV15/16 for internalization/recycling of overexpressed GluN2B.
Discussion. Live imaging methods: Quantum dots allow the monitoring of GluRs surface mobility in living cells / tissue, and its use provides interesting insights in the field. Although this technique requires a complex technical setup and expertise (in this sense, the use of the antibody-feeding technique has a much broader use), it is noteworthy to mention in the discussion section.
Thank you for suggesting this. We have added this to our section on microscopy techniques.

Figures: The figures are very illustrative of the different protocol modalities. Regarding the graphs, the authors should consider whether a Scatter dot representation could provide a more visual representation of data distribution.
We have added scatter plots to our graphs to help to visualize the distribution of the data.


