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Author Questionnaire
1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  Yes 
If Yes, can you record movies/images using your own microscope camera?
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit. 
If your microscope does not have a camera port, the scope kit will be attached to one of the eyepieces and you will have to perform the procedure using one eye.
Enter make and model of microscope.
If a dissection or stereo microscope is required for your protocol, please list all shots from the script that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).
Scope shot: 2.3.3
Videographer: Please film the above-mentioned shot using a scope kit
2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Yes
If Yes, we will need you to record using screen recording software.
We recommend using the screen capture program OBS. JoVE’s tutorial for using OBS Studio is provided at this link: https://review.jove.com/v/5848/screen-capture-instructions-for-authors?status=a7854k
As these files are necessary for finalizing your script, please upload all screen-captured video files to your project page as soon as possible.

3. Filming location: Will the filming need to take place in multiple locations?   Yes
 From Anna-Maria & Stephen Kellen Building and the Stabile Building at Mayo Clinic in Rochester: Walking time: about 5 minutes Distance: approximately 400 meters.

4. Testimonials (optional): Would you be open to filming two short testimonial statements live during your JoVE shoot? These will not appear in your JoVE video but may be used in JoVE’s promotional materials. 	Comment by Lakshmi Priya: Please let me know if you are willing to give the testimony

If Yes, please provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author willing to participate.
Enter full author name, Enter author position


Current Protocol Length
Number of Steps:  37
Number of Shots:  54 

Interviews
Videographer: Obtain headshots for all authors available at the filming location. 

Authors: Answers are slightly edited in accordance with journal guidelines. Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context

INTRODUCTION:

REQUIRED: Summarize your research focus and the main questions it aims to answer.
1.1. Arun Kanakkanthara: Our research focuses on developing an immunofluorescence-based assay to detect RAD51 foci as a biomarker of homologous recombination repair.
1.1.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera.

Describe the research contexts or systems in which this protocol can be applied.
1.2. Arun Kanakkanthara: This protocol can be applied to ovarian cancer research and studies investigating homologous recombination repair and DNA damage responses.
1.2.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera.
CONCLUSION:
What does this protocol allow researchers to study or measure?
1.3. Ajay Kumar Raj: This protocol measures nuclear RAD51 foci to assess homologous recombination repair activity and identify tumors likely to benefit from PARP inhibitors.
1.3.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera.


Are there any additional methods or analyses that can be performed following this procedure?
1.4. Ajay Kumar Raj: Following this procedure, RAD51 foci can be quantified to compare treatment responses and correlated with genetic or drug-sensitivity data.
1.4.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera.

How can future studies build on this work? Describe the questions or research directions that can be investigated next.
1.5. Ajay Kumar Raj: Future studies can validate this assay in patient samples and assess the prediction of responses to PARP inhibitors and platinum-based agents.
1.5.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera.

Videographer: Obtain headshots for all authors available at the filming location.


Protocol  
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.
2. Preparation and Seeding of Cells into Chamber Slides
Demonstrator: Click here to enter name of demonstrator(s) 
Authors: After the shoot, please let us know who demonstrated the procedure for each protocol section.

2.1. To begin, gather the required reagents [1]. Obtain ovarian cancer cells transfected with RAD51 (rad-fifty-one)-targeting siRNA (S-I-R-N-A) [2-TXT].	Comment by Lakshmi Priya: Please check the narration and the corresponding shot	Comment by Kumar Raj, Ajay, Ph.D.: We begin with ovarian cancer cells that have been transfected with RAD51-targeting siRNA to achieve RAD51 knockdown before performing the RAD51 Foci examination HR assay 	Comment by Lakshmi Priya: This introductory step was added to provide context and ensure the video does not start abruptly. It is edited as per your comment. Kindly review.
2.1.1. WIDE: Talent walking into the room with a tray of required reagents.  Videographer: Please obtain CU shot as well for this shot.
2.1.2. Talent sitting with the cancer cell culture flask on the workbench. TXT: OVCAR-8 or ABTR2 cells
2.2. Aspirate the culture medium when the cells reach approximately 70 to 80% confluency [1]. Gently wash the cells once with sterile PBS to remove residual serum [2].
2.2.1. Talent aspirating the culture medium from a cell culture flask.
2.2.2. Talent adding PBS to the cells.
2.3. Add sufficient 0.25 percent trypsin–EDTA solution to cover the cell monolayer [1] and incubate at 37 degrees Celsius for 2 to 5 minutes [2] while monitoring cell detachment under a microscope [3].
2.3.1. Talent adding 0.25% trypsin–EDTA solution to the cell culture flask 
2.3.2. Talent placing the cell culture flask for incubation.
2.3.3. SCOPE: View of cells detaching from the culture surface.
2.4. Immediately neutralize the trypsin by adding an equal volume of complete culture medium containing FBS [1].
2.4.1. Talent adding complete culture medium containing fetal bovine serum to the detached cells.
2.5. Collect the cell suspension into a 15-milliliter conical tube [1].
2.5.1. Talent transferring the cell suspension into a 15-milliliter conical tube.
2.6. Perform trypan blue exclusion [1]. Determine cell viability and concentration using an automated cell counter before seeding [2].
2.6.1. Talent performing trypan blue exclusion on the cell suspension.
2.6.2. SCREEN: Display the cell concentration and viability results on the automated cell counter.
Authors: Please create screen capture videos of the shots labeled as SCREEN, create a screenshot summary, and upload the files to your project page as soon as possible:  https://review.jove.com/account/file-uploader?src=21688293
Videographer: Please film the computer screen as a back up

2.7. Prepare a single-cell suspension in complete growth medium at a concentration of 40000 cells per milliliter [1].
2.7.1. Talent diluting the cell suspension with complete growth medium.
2.8. Seed 200 microliters of the cell suspension into each well of an 8-well glass chamber slide to achieve a final density of 8,000 cells per well [1].
2.8.1. Shot of dispensing the cell suspension into the wells of an 8-well glass chamber slide.
2.9. Incubate the chamber slides for 24 hours at 37 degrees Celsius with 5% carbon dioxide to allow cell attachment [1].
2.9.1. Talent placing the chamber slides into the incubator.


3. DNA Damage Induction and Fixation
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Expose the cells on the chamber slides to ionizing radiation or IR (I-R) at a dose of 6 gray to induce DNA double-strand breaks or DSBs (D-S-B-S) [1].
3.1.1. Talent placing the chamber slide for ionizing radiation exposure.
3.2. Immediately return the chamber slides to a humidified incubator at 37 degrees Celsius with 5% carbon dioxide and incubate for 6 hours [1].
3.2.1. Talent placing the chamber slides into the incubator.
3.3. Carefully aspirate the culture medium from the wells without disturbing the cells [1].
3.3.1. Shot of aspirating the culture medium from the chamber slide wells.
3.4. Fix the cells with freshly prepared 3 percent paraformaldehyde in 1x PBS for 12 minutes at room temperature [1].
3.4.1. Talent adding 3% paraformaldehyde in 1x phosphate-buffered saline to the chamber slide wells.
3.5. Gently aspirate the fixative [1]. Wash the wells three times with 500 microliters of 1x PBS per well [2].
3.5.1. Talent aspirating the fixative from the chamber slide wells.
3.5.2. Talent adding 1× phosphate-buffered saline to the chamber slide wells.
3.6. Permeabilize the cells with 0.2 percent Triton X-100 in 1x PBS for 12 minutes at room temperature [1].
3.6.1. Talent adding 0.2% Triton X-100 in 1x phosphate-buffered saline to the chamber slide wells.
3.7. Wash the wells three times with 1x PBS [1].
3.7.1. Talent adding 1× phosphate-buffered saline to the chamber slide wells.

4. Blocking and Antibody Incubation
Demonstrator: Click here to enter name of demonstrator(s)
4.1. Prepare a blocking solution by dissolving 5 percent weight per volume bovine serum albumin in 1x PBS [1].
4.1.1. Talent dissolving bovine serum albumin in 1x phosphate-buffered saline.
4.2. Incubate the cells in the blocking solution for 60 minutes at room temperature to reduce non-specific antibody binding [1].
4.2.1. Talent adding the blocking solution to the chamber slide wells.
4.3. Remove the blocking solution [1]. Wash the cells three times with 1x PBS [2].
4.3.1. Talent aspirating the blocking solution from the chamber slide wells.
4.3.2. Talent adding 1x PBS to the chamber slide wells.
4.4. Prepare rabbit polyclonal anti-RAD51 antibody and mouse monoclonal anti-phospho-Histone H2AX or gamma H2AX (gamma-H-two-A-X) antibody at a dilution of 1 to 1000 in blocking solution, with gamma H2AX serving as a marker for DSBs [1]. 
4.4.1. Talent diluting the rabbit polyclonal anti-RAD51 antibody and anti-phospho-Histone H2AX antibody in blocking solution.
4.5. Add 100 microliters of the diluted primary antibody solution to each well [1].
4.5.1. Shot of adding the diluted primary antibody solution to the chamber slide wells.
4.6. Incubate the slides at room temperature for 16 to 18 hours in a humidified chamber to prevent evaporation [1].
4.6.1. Talent placing the chamber slides in a humidified chamber.
4.7. Prepare Alexa Fluor 488-conjugated goat anti-rabbit immunoglobulin G antibody and Alexa Fluor 594-conjugated goat anti-mouse immunoglobulin G antibody at a dilution of 1 to 350 in blocking solution [1].
4.7.1. Talent diluting the Alexa Fluor 488-conjugated goat anti-rabbit immunoglobulin G antibody and Alexa Fluor 594-conjugated goat anti-mouse immunoglobulin G antibody in blocking solution.
4.8. Aspirate the primary antibody solution [1]. Wash the cells three times with 1x PBS [2].
4.8.1. Shot of aspirating the primary antibody solution from the chamber slide wells.
4.8.2. Shot of adding 1x PBS to the chamber slide wells.
4.9. Add 100 microliters of the diluted secondary antibody solution to each well [1].
4.9.1. Shot of adding the diluted secondary antibody solution to the chamber slide wells.
4.10. Incubate the slides for 1 hour at room temperature in the dark [1].
4.10.1. Talent placing the chamber slides in a dark slide box.

5. Nuclear Staining and Mounting
Demonstrator: Click here to enter name of demonstrator(s)
5.1. Aspirate the secondary antibody solution [1]. Wash the cells once with 1x PBS [2].
5.1.1. Shot of aspirating the secondary antibody solution from the chamber slide wells.
5.1.2. Shot of adding 1x PBS to the chamber slide wells.
5.2. Prepare a Hoechst 33342 (thirty-three-three-forty-two) solution at a dilution of 1 to 1000 in 1x PBS to stain the nuclei [1].
5.2.1. Shot of adding the Hoechst 33342 solution in 1x phosphate-buffered saline.
5.3. Incubate the cells with the diluted Hoechst 33342 solution for 90 seconds at room temperature [1].
5.3.1. Shot of adding the diluted Hoechst 33342 solution to the chamber slide wells.
5.4. Aspirate the Hoechst 33342 solution [1]. Wash the cells three times with 1x PBS [2].
5.4.1. Shot of aspirating the Hoechst 33342 solution from the chamber slide wells.
5.4.2. Shot of adding 1x PBS to the chamber slide wells.
5.5. Remove the 1x PBS from the wells [1]. Detach the upper chamber from the glass slides [2]. Add approximately 25 microliters of antifade mountant to each well [3].
5.5.1. Shot of aspirating the 1× phosphate-buffered saline from the chamber slide wells.
5.5.2. Shot of detaching the upper chamber from the glass slides.
5.5.3. Shot of adding antifade mountant to each well.
5.6. Place glass coverslips over the mounted cells, ensuring even contact with the mountant [1].
5.6.1. Shot of placing glass coverslips over the mounted cells.
5.7. Gently remove air bubbles [1]. Seal the edges with nail polish [2].
5.7.1. Shot of removing air bubbles from beneath the coverslip.
5.7.2. Shot of sealing the coverslip edges with nail polish.

6. Imaging and Quantification
Demonstrator: Click here to enter name of demonstrator(s)

6.1. Using a confocal microscope, image the slides immediately or store them at 4 degrees Celsius in a slide box in the dark until analysis [1].
6.1.1. Talent placing the slides under a confocal microscope.
6.2. Acquire images with appropriate laser lines and filter sets [1]. Use Hoechst 33342 with a 405-nanometer laser line to visualize nuclei [2]. Use Alexa Fluor 488 with a 488-nanometer laser line to detect RAD51 [3]. Use Alexa Fluor 594 with a 561 or 594-nanometer laser line to detect gamma-H2AX [4].
6.2.1. SCREEN: Confocal microscope acquisition software displaying the laser line and filter set selection panel before image acquisition. 
6.2.2. SCREEN: Confocal microscope acquisition software showing the Hoechst 33342 imaging channel being set to a 405-nanometer laser line to visualize nuclei.
6.2.3. SCREEN: Confocal microscope acquisition software showing the Alexa Fluor 488 imaging channel being set to a 488-nanometer laser line for RAD51 detection.
6.2.4. SCREEN: Confocal microscope acquisition software showing the Alexa Fluor 594 imaging channel being set to a 561-nanometer or 594-nanometer laser line for gamma-H2AX detection.
6.3. Perform confocal imaging using a high-magnification objective suitable for resolving subcellular structures [1].
6.3.1. SCREEN: Confocal microscope acquisition software displaying high-magnification image acquisition of stained cells.
6.4. Quantify RAD51 foci manually by counting discrete nuclear foci that co-localize with gamma H2AX [1]. Exclude foci that do not co-localize with gamma H2AX [2].
6.4.1. SCREEN: Show confocal images and manually count RAD51 foci that overlap with gamma H2AX signals.
6.4.2. SCREEN: Show exclusion of RAD51 foci that do not overlap with gamma H2AX signals.






6.4.3. 

Results
7. Results 

7.1. In the absence of IR, both non-targeting control siRNA or siLUC-and RAD51-targeting siRNA or siRAD51-transfected OVCAR-8 cells exhibited minimal gamma H2AX and RAD51 foci [1], indicating low basal DNA damage and negligible RAD51 recruitment under unstressed conditions [2].	Comment by Lakshmi Priya: Please provide pronunciation for siLUC and siRAD51
7.1.1. LAB MEDIA: Figure 2A. Video editor: Highlight the −IR images for both siLUC and siRAD51, showing the very small number of red γH2AX signals and green RAD51 signals.
7.1.2. LAB MEDIA: Figure 2A. 
7.2. Exposure to 6 gray IR resulted in marked gamma H2AX foci formation in both siLUC-transfected cells [1] and siRAD51-transfected cells, confirming effective and comparable induction of DSBs across conditions [2].
7.2.1. LAB MEDIA: Figure 2A. Video editor: Highlight the +IR γH2AX image in the siLUC row showing numerous red foci.
7.2.2. LAB MEDIA: Figure 2A. Video editor: Highlight the +IR γH2AX image in the siRAD51 row showing numerous red foci.
7.3. In siLUC-transfected cells, IR induced the formation of discrete nuclear RAD51 foci that co-localized with gamma H2AX [1], consistent with active recruitment of RAD51 to DSBs during homologous recombination repair [2].
7.3.1. LAB MEDIA: Figure 2A. Video editor: Highlight the +IR RAD51 image in the siLUC row showing numerous green nuclear foci.
7.3.2. LAB MEDIA: Figure 2A
7.4. RAD51-depleted cells showed a marked reduction in RAD51 foci [1] despite persistent gamma H2AX staining [2].
7.4.1. LAB MEDIA: Figure 2A. Video editor: Highlight the +IR RAD51 image in the siRAD51 row showing very few green foci.
7.4.2. LAB MEDIA: Figure 2A. Video editor: Highlight the +IR γH2AX image in the siRAD51 row showing numerous red foci.
7.5. Increased RAD51 foci formation was observed following IR in siLUC-transfected cells [1], whereas RAD51-depleted cells exhibited substantially fewer RAD51 foci despite comparable gamma H2AX staining [2].
7.5.1. LAB MEDIA: Figure 2B. Video editor: Highlight the green bar labelled 'siLUC' in the graph.
7.5.2. LAB MEDIA: Figure 2B. Video editor: Highlight the bar labelled 'siRAD51' in the graph.
7.6. Following exposure to 6 gray IR and a 6-hour recovery period, ABTR2 cells exhibited strong gamma H2AX foci formation [1] accompanied by abundant nuclear RAD51 foci [2].	Comment by Lakshmi Priya: Please provide pronunciation 
7.6.1. LAB MEDIA: Figure 2C. Video editor: Highlight the γH2AX image showing numerous red foci.
7.6.2. LAB MEDIA: Figure 2C. Video editor: Highlight the RAD51 image showing numerous green nuclear foci.
7.7. Numerous RAD51 foci were observed at gamma H2AX-positive DNA damage sites following IR treatment [1].
7.7.1. LAB MEDIA: Figure 2D. Video editor: Highlight the black vertical line in the graph with multiple dots and short horizontal lines.
7.8. The strong RAD51 response in ABTR2 cells was consistent with restored homologous recombination function [1].
7.8.1. LAB MEDIA: Figure 2C. Video editor: Highlight the abundant green RAD51 foci visible within the nuclei in the RAD51 image.
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