Addressing the editor’s requirements:

1. The manuscript has been proofread and corrected where necessary.
2. Line 69-70 has been revised and the reference to previous work was removed.
3. All commercial language was removed from the manuscript and the table of materials was sorted alphabetically.
4. The complete protocol was simplified to short discrete steps with no more than contain 2-3 actions per step; we removed larger text paragraphs between steps.
5. We removed sections with discussion content from the protocol and introduced it into the section “Discussion“. The protocol contains now only action items.
6. The text in the protocol was modified to contain only imperative tense language in complete sentences. Several “Notes” were removed, other “Notes” were shortened to be sparing and concise.
7. We ensured that the protocol contains the necessary details on how steps are performed.
8. We added more details to our protocol steps. 
· The section from line 76 to 95 but also the following description of the different reporter gene details from line 96 to 127 were also moved to the introduction because of lack of “action steps”.
· Eppendorf in line 148 was replaced by microcentrifuge tube. 
· In step 3.8 the software name was replaced with a generic term. All software button “click” descriptions were set to bold type.
9. We included additional observations and conclusions drawn from the representative data Figure. Figures showing the experimental setup are referenced in the protocol.
10. The Discussion was revised to contain:
a) Critical steps of the protocol with citations.
b) Troubleshooting and future modifications of the technique.
c) Limitations of the technique.
d) The significance with respect to existing methods.
e) Discussion of future applications of the technique.
11. All journal titles are spelled out in the References.
















Addressing the reviewer’s comments and suggestions:

Reviewer1:
Minor Concerns:
I suggest adding a sentence about how the plasmids used to introduce the reporters were constructed. Were they synthesized? If so, by which company?

Answer: We added a sentence describing the construction of plasmids of the reporter genes including a description of a custom synthesized gene fragment. We also added the synthesized DNA fragment to the materials table, including the company service that made it. 


Reviewer 2: 

Major concerns.
[bookmark: _GoBack](1) Adenovirus transfection system was adopted in the experimental system, thus the vectors were separated units rather than integrated into the chromosome, which makes the conclusion not universal. It would better simulate the real double strand break events in cell if the authors could use lentivirus system.

Answer: We did not adopt any Adenovirus transfection system in any part of our experimental system. The reporter genes were integrated into a specific site in the genome of the host cell lines by the FRT/Flp-in recombination mechanism. Therefore, our system simulates a DNA double strand break within a gene on a chromosome of the HEK293 host cell line.

(2) The authors present the image of fluorescently labeled transcripts in Fig. 3B. It is noticed that the signal to background ratio in the figure is low. Some signal points are also bright but were not selected. I hope the authors can give the reasons and procedures for thresholding. Importantly, the overall signal is weak, and it would be better if the authors could further improve the signal to background ratio.

Answer: The image in Fig. 3B represents single mRNA molecules labeled with GFP tagged MS2 coat proteins bound to the 24xMS2 stem loops in the RNA. This image is representative of the calibration measurements to determine the mean brightness of single labeled mRNA molecules. The signal intensity of the individual particles can only be changed by increasing the number of MS2 stem loops in the reporter gene mRNA (which is not desired). To increase the signal to noise ratio a cell with lower background fluorescence level could have been chosen. However, the background fluorescence of unbound GFP tagged MS2 coat protein molecules varies from cell to cell due to the intrinsic variability of transient transfections. The cell shown in Fig. 3B has a similar level of background fluorescence as those cells chosen for imaging upon induction of a DNA double strand break. Due to the imaging regime applied, we chose cells with a background level that allowed imaging over at least 1 h without losing too much fluorescence due to photobleaching, but at the same time the background fluorescence had to be low enough to allow the detection of the diffraction limited objects representing the single labeled RNA molecules, which is confirmed by the white squares over local intensity maxima. 
Choosing cells with even lower background fluorescence to possibly increase the signal to noise ratio would be 1. Not representing the cells used in the actual experiments and 2. The reduced amount of fluorescent MS2 coat protein molecules may also reduce the brightness of individual labeled RNA molecules due to slightly lower occupancy of stem loops with binding proteins.
The selection of spots as shown in Fig. 3 is performed automatically in STaQTool by looking for local maxima in a nuclei-thresholded image (to avoid detection of spots outside nuclei) which is further band-pass filtered to keep only diffraction limited objects, taking into account the FWHM of the measured Point Spread Function (0.348 µm for the objective used). Only spots with a signal-to-noise ratio higher than 10 (‘Sensitivity’ parameter in STaQTool), measured as peak intensity over local background (in the area defined by ‘Search Radius’ parameter in STaQTool – 5 pixels), are selected for Gaussian fitting. Therefore, some objects in the image in Fig. 3B that were not selected, did not comply to the criteria for either a diffraction limited object or a too low signal to noise ratio. To achieve robust measurements of the mean total fluorescence intensity (TFI) of single fluorescently labeled transcripts we measured the TFI of hundreds of diffraction limited objects in dozens of cells

(3) The authors chose I-SCEI cutting system to simulate double strand break. Whether more endonuclease system can be applied, which could increase the robustness.

Answer: We introduced the discussion to consider the use of alternative endonuclease systems as suggested by the reviewer.

Minor concerns:

(4) As mentioned in the experimental setup, a lid with a hole is used for the convenience of adding drugs. Although the idea is very creative, is it necessary? Are there any better choices?

Answer: The hole in the lid system allows adding the drugs to cells selected for imaging before the actual addition of the drugs and without any contact to the dish with the live cells mounted inside the stage incubation chamber. Any contact with the dish such as removing the lid or even touching it with a pipette tip would cause a positional shift of unknown direction and dimension. This would make it very hard to impossible to find the pre-selected cells again after drug addition to directly start the imaging. Different system such as live cell incubation chambers with perfusion systems cannot be easily implemented in our microscope incubation system due to space restrains within the stage incubation chamber as well as lack of entrance and exit plugs for perfusion tubes. Other available systems such as channel microscopy slides with a coverslip bottom may be an alternative, however, touching the slide when adding the drug may as well cause a shift of the slide. More importantly, adding drugs dropwise into a channel slide input plug results in slow diffusion of the drug into the channel and an unknown but possible long time delay. By adding the TA pre-diluted in 200 µL growth medium through the small hole in the lid of the dish directly to the cells, we achieve an almost immediate effect of the I-SceI-GR-iRFP translocation within a few minutes as shown in Fig. 1 C. Furthermore, this setup for drug addition is easy to adapt and cheap. We added a section in the discussion to debate alternative approaches for drug addition to cells.

(5) The authors present the cell images after TA treatment in Figure 1. However, since the experiment lasted for an hour, it would be better if the authors provide the corresponding images for more specific time division and may quantify the treatment efficiency.

Answer: We added images showing the I-SceI-GR-iRFP distribution over 50 min after TA addition as requested.

(6) More cell lines could be used to test this system and the mycoplasma identification may be needed.

Answer: Indeed, more cell lines may be used with this system, however after having the reporter genes constructed for the FRT/Flp-In integration system we are currently limited to available Flp/FRT host cell lines.
We added a point to the discussion of this protocol that it would be desirable to use the reporter system in different cell lines to compare the dynamics of transcription upon induction of a single DNA double strand break, also in view of different DNA damage repair pathways availability in e.g. non-cycling cells. 
We test our cell lines regularly on Mycoplasma contaminations to confirm their absence. 
