Editorial and production comments:
Changes to be made by the Author(s) regarding the written manuscript:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.
2. JoVE cannot publish manuscripts containing commercial language. This includes trademark symbols (™), registered symbols (®), and company names before an instrument or reagent. Please remove all commercial language from your manuscript and use generic terms instead. All commercial products should be sufficiently referenced in the Table of Materials: Poly-Prep, UltraLink, etc.
All commercial language removed and commercial products referenced in the Table of Materials.
3. Please remove the embedded figure(s) from the manuscript. All figures should be uploaded separately to your Editorial Manager account.
All embedded figures removed
4. Step 3.2: Please quantitate a minimal volume or how to do so.
We edited the text accordingly.
5. Please specify all volumes used throughout.
6. 5.1: Please quantitate a pellet volume.
We edited the text accordingly.
7. As we are a methods journal, please revise the Discussion to explicitly cover the following in detail in 3-6 paragraphs with citations:
a) Critical steps within the protocol
These were pointed out throughout the protocol description.
b) Any modifications and troubleshooting of the technique
c) Any limitations of the technique
d) The significance with respect to existing methods
e) Any future applications of the technique
Regarding b-e, we edited the text accordingly.

Changes to be made by the Author(s) regarding the video:
1. Please increase the homogeneity between the video and the written manuscript. Ideally, all figures in the video would appear in the written manuscript and vice versa. The video and the written manuscript should be reflections of each other.
Homogeneity increased between video and written manuscript.  Figures now appear in video and written manuscript.
2. Add a name and institution graphic for the speaker in the intro and conclusion
Added name and institution to intro.
3. Turn up the speaker's audio, it is too low
Turned up audio.
4. Please stabilize the protocol video.
Video stabilized.
5. Furthermore, please revise the narration to be more homogenous with the written manuscript. Ideally, the narration is a word for word reading of the written protocol. The headers should match up exactly as well to help anchor the user (Crosslinker QC 5:34, etc.).
Revised narration and section headers to be more homogeneous with the written manuscript.
6. At 2:01, 4:18, and 9:09 the person at the performing the protocol is looking into the camera waiting for "action" to be called, edit that out
Edited out.
7. At 3:55 and 6:51 the chapter title cards switch to different title cards where the formatting of the text has been changed. Keep the second cards, replace the first with them.
Fixed chapter title cards.
8. At 6:23 it sounds like the beginning of the voice over was cut off, bring that back in.
Added voice over back in
9. At 7:36 the audio from the video clip is audible (the pop of the centrifuge being opened), remove that.
Audio removed.
10. Please include a short conclusion section to the video.
Conclusion section added to the video.
Reviewers' comments:
Reviewer #1:
Minor Concerns:
- The authors may wish to show a schematic of the synthetic route to produce the crosslinker.
- Line 166: What is the weight of TFA-NHP that should be weighed out?
We altered the text accordingly.
- Line 194. The authors should state what the typical yield of the crosslinker is.
We altered the text accordingly.
- Line 206/Figure 3. Are the hydrolysis products due to diluting the crosslinker in water for MS analysis, or are these present in significant abundance in the stock solution?
The hydrolysis of the NHP reactive group of the BDP crosslinker occurs in the presence of aqueous solvents, either during the MS analysis or the crosslinking reaction in the Na2HPO4 buffer.
- Line 255. Is the lysate centrifuged prior to reduction/alkylation/digestion?
It is not. The cell lysate is submitted to sonication for DNA breakage (step 6.3).
- Line 300. The fractionation details are not included in sufficient detail. What volume fractions should be collected? How many fractions should be collected over the 97.5 min gradient? This is essential to know as the authors refer to pooling of specific fraction numbers.
We altered the text accordingly to contain this information.
- Line 325. Again, details of the fractionation regime are not adequately described in this section. This is key so that someone following the protocol pools the correct fractions.
We altered the text accordingly.
- Line 335. What do the authors mean by MS3 separate events?
A third mass spectrometry event is done to fragment selected peptides to generate tandem mass spectra, used for peptide sequence identification. By separate we mean 4 individual MS3 events after each MS2 event.
- Line 362. The authors should provide numbers for these on-the-fly mass relationship checks - ie what is the mass of the reporter, and the relationship between reporter mass and the peptide masses.
We altered the text accordingly.
- Line 30 should read "side chains of lysine residues and protein N-termini which yields"
We altered the text accordingly.
- Line 88 should read "including by"
We altered the text accordingly.
- Line 98 should read "generate structural models and facilitate molecular docking..."
We altered the text accordingly.
- Line 190 should read... "suspend it in DMSO to to produce a stock solution of concentration 100-300 mM
We altered the text accordingly.
- Line 226. Delete "in a humidified ambient"
We altered the text accordingly.
- Line 311. Delete "assay for"
We altered the text accordingly.

Reviewer #2:
Minor Concerns:
- I am surprised to that the length of the cross-link reported as a 'molecular ruler'. My understanding is that this hypothesis had met with little overall success in reality.
We thank the reviewer for the valid point, but the term “molecular ruler” is not present in the text. We do refer to the crosslinker as follows:
“This technique is based on the reactivity of cross-linker groups to specific side chains of proteins, usually primary amines. The distance between these reactive groups (the length of the spacer) provides constraint information useful for modeling protein structures and protein complex topologies.” (line 54)
- The concept of using dead-end links to quantify protein seems a distraction. They provide information on accessible residues; however, linear peptides are equally useful for quantifying levels of protein.
[bookmark: _GoBack]We thank the reviewer for the valid point. Indeed, dead-ends provide information on accessible residues, but considering the abundance of deadends compared to crosslinked peptides, and that it is highly probable that every crosslinked peptide has a corresponding deadend version, we chose to use this information for a “proteome” quantitation of the sample. We note that we also use other quantitative techniques, e.g., TMT and label-free, depending on the purpose of the study.
- Would it be possible to store all the data in the PRIDE database?
The mass spectrometry proteomics data have been deposited to the ProteomeXchange Consortium via the PRIDE partner repository with the following information for login:
Project Name: In vivo cross-linking mass spectrometry for protein and complex structural analysis
Project accession: PXD023560
Reviewer account details:
Username: reviewer_pxd023560@ebi.ac.uk
Password: OfcoL0G2
