[bookmark: _Hlk161771130][image: ]FINAL SCRIPT: APPROVED FOR FILMING

Submission ID #: 69405
Scriptwriter Name: Poornima G
Project Page Link: https://review.jove.com/account/file-uploader?src=21168573 

Title: Peroxisome Staining in Mammalian Cells Using Peroxisome-Specific Probes

Authors and Affiliations: 
[bookmark: _Hlk211159638][bookmark: _Hlk212020018][bookmark: _Hlk217660131]Charlotte Howman1*, Tamar Cohen2*, Mor Yarshansky Shlomy2*, Melanie S. van Aerle3, Ruth E. Carmichael3, Milena Schuhmacher4, Luc Reymond5, Einat Zalckvar2, Daniel Kaganovich1, Triana Amen1

1School of Biological Sciences, University of Southampton
2The Mina and Everard Goodman Faculty of Life Sciences, Bar-Ilan University
3Biosciences, Faculty of Health and Life Sciences, University of Exeter
4Institute of Bioengineering, Faculty of Life Sciences, Ecole Polytechnique Fédérale de Lausanne (EPFL)
5Biomolecular Screening Facility, Ecole Polytechnique Fédérale de Lausanne (EPFL)

*These authors contributed equally


Corresponding Authors: 
[bookmark: _Hlk25233958]Milena Schuhmacher		milena.schuhmacher@epfl.ch
Einat Zalckvar			einat.zalckvar@biu.ac.il
Daniel Kaganovich		D.Kaganovich@soton.ac.uk
Triana Amen 			T.Amen@soton.ac.uk

Email Addresses for All Authors: 
Charlotte Howman		ch12g22@soton.ac.uk
Tamar Cohen			tmr.chn.2001@gmail.com
Mor Yarshansky Shlomy	mormor1000@gmail.com
Melanie S. van Aerle		mv566@cam.ac.uk
Ruth E. Carmichael		r.carmichael@exeter.ac.uk
Luc Reymond			luc.reymond@epfl.ch
Milena Schuhmacher		milena.schuhmacher@epfl.ch
Einat Zalckvar			einat.zalckvar@biu.ac.il
Daniel Kaganovich		D.Kaganovich@soton.ac.uk
Triana Amen 			T.Amen@soton.ac.uk


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?  No 


2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  No  


3. Filming location: Will the filming need to take place in multiple locations?   Yes 
Two floors in the same building. The lab is located on the 3rd floor, and the microscope room and the quiet room for the interview are located on the 5th floor.

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. No 

Current Protocol Length
Number of Steps: 12
Number of Shots: 17  

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


INTRODUCTION:	Comment by Einat Zalckvar: Triana, would you or anyone else from your team like to video answers to some of the questions? I only drafted ideas.	Comment by Poornima  G: A Triana has suggested that all filming takes place at 1 location, I have retained only Einat/Tamar/Mor’s names. But Triana and teammates are welcome to answer any of these questions. They will have to self-film the interview videos and send us. 
Triana, pleas let me know if interested. I will send you the guidelines for self-filming

What is the scope of your research? What questions are you trying to answer? 
1.1. Einat Zalckvar: We are developing a dye that enables us and others to visualize peroxisomes in both live and fixed cells, including mammalian cells.
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

What are the current experimental challenges?
1.2. [bookmark: _Hlk217660443]Tamar Cohen: Given the challenges in immunofluorescence assays involving peroxisomes, there is a need for more suitable and commercially available antibodies against peroxisomal proteins.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

CONCLUSION:

What significant findings have you established in your field?
1.3. Einat Zalckvar: We have developed a dye that can be used to visualize peroxisomes in both live and fixed cells.
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

What advantage does your protocol offer compared to other techniques?
1.4. Mor Shlomy: Our dye offers a simple and quick method to visualize peroxisomes in both live and fixed cells.
1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

How will your findings advance research in your field?
1.5. Tamar Cohen: This protocol will enable imaging-based peroxisome research in diverse cell types, including patient-derived cells with peroxisomal disorders.
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  
2. Peroxisome Staining in Cells with PeroxiSPY	Comment by Poornima  G: Authors: Please provide the name of the demonstrator after the shoot
Demonstrator: Click here to enter name of demonstrator(s) 

2.1. To begin, split the cells into a plate with coverslips to achieve a 30 to 70% confluency the next day [1].
2.1.1. Talent walking into the room with the culture plate.

2.2. Dilute the probe with fresh media in a light-sensitive microcentrifuge tube to achieve a 4 micromolar final concentration [1].
2.2.1. Talent pipetting 2 microliters of probe into a light-sensitive microcentrifuge tube containing 0.5 milliliters of media.

2.3. Select the desired well to stain and label the outside using a marker pen [1].
2.3.1. Talent identifying a well and labeling it clearly.

2.4. Aspirate 0.5 milliliters of media from the selected well [1] and replace it with the prepared probe media drop by drop along the wall of the well [2].
2.4.1. Talent removing media from the well.
2.4.2. Shot of dispensing probe media dropwise into the well.

2.5. After dispensing, incubate the cells at 37 degrees Celsius for 10 to 15 minutes [1]. From this point forward, shield the cells from light using aluminum foil [2].
2.5.1. Talent placing the imaging plate in the incubator.
2.5.2. Talent covering the plate with aluminum foil.

2.6. Post-incubation, carefully remove the stained media and wash the cells twice with PBS [1]. Then, place the plate under a chemical hood, add 4 percent paraformaldehyde in PBS to the cells [2] and incubate at room temperature for 20 minutes [3].
2.6.1. Talent aspirating stained media and washes with PBS. Authors: We can only show one wash in the video, and mention twice in the narration
2.6.2. Talent placing the plate inside the chemical hood and adding 4% paraformaldehyde to the wells.
2.6.3. Talent placing the plate aside and starting a timer.

2.7. After fixation, remove the paraformaldehyde into a designated waste container [1] and wash the cells once with PBS [2].
2.7.1. Talent aspirating paraformaldehyde and discarding it into a labeled waste.
2.7.2. Talent adding the cells with PBS.

2.8. Next, add 0.5 percent Triton X in PBS to permeabilize the cells and incubate for 2.5 minutes [1-TXT].	Comment by Einat Zalckvar: Theses steps are required only if the user wants to use an antibody in parallel to the PeroxiSPY. I’m not sure if we should film it. Others might use another detergent and not Triton. In any case we will prepare slides so we can go to the microscope to see the PeroxiSPY and that it co-localizes to a peroxisomal proteins. Please let us know what you would like to film	Comment by Poornima  G: Let us demonstrate with Triton here and add a note saying any suitable detergent can be used
2.8.1. Talent adding Triton X solution and setting the plate aside. TXT: Any other suitable detergent can be used as required

2.9. After incubation, remove the Triton X and wash the cells twice with PBS for 10 minutes each [1].
2.9.1. Talent aspirating Triton X and adding PBS into the well.

2.10. To block the cells, incubate them with 5 percent bovine serum albumin in PBS overnight at 4 degrees Celsius [1].
2.10.1. Talent placing plate in the refrigerator. TXT: Alternatively, incubate at RT; 20 min

2.11. Finally, perform an immunofluorescence procedure using standard protocol [1].
2.11.1. Talent removing the plate from the fridge and adding PBS.

2.12. For imaging live cells, split the cells, directly add the dye and perform confocal microscopy [1].	Comment by Poornima  G: This text only shot summarizes the live cells imaging
2.12.1. TEXT ON PLAIN BACKGROUND:
· Start confocal software and set laser/imaging parameters
· Prepare 1 µM probe solution
· Stain the cells and incubate for 10 min
· Focus cells and position for imaging
· Optimize settings and acquire .nd2 images

Results
3. Results 

3.1. Live-cell staining with PeroxiSPY (peroxy-spy) probes resulted in ATP Binding Cassette Subfamily D-dependent import into peroxisomes, producing a high peroxisome to cytoplasm fluorescence ratio in metabolically active cells [1].
3.1.1. LAB MEDIA: Figure 1B. Video editor: Highlight the WT “peroxiSPY555” image.

3.2. In wild-type HEK293T cells expressing GFP-SKL, PeroxiSPY555 staining showed distinct co-localization with peroxisomes [1], whereas in PEX19 knockout cells, the staining was absent [1].
3.2.1. LAB MEDIA: Figure 1B. Video editor: Highlight the merge image of  WT.
3.2.2. LAB MEDIA: Figure 1B. Video editor: Highlight the merge image of PEX19 KO.

3.3. In human fibroblasts, PeroxiSPY staining co-localized with the peroxisomal marker GFP-SKL, confirming peroxisome targeting [1].
3.3.1. LAB MEDIA: Figure 1C. Video editor: Highlight the merged image .

3.4. Peroxisome density quantification revealed significant variation among different cell types [1].
3.4.1. LAB MEDIA: Figure 1D. 

3.5. Optimized staining conditions in COS-7 (cos-7) cells using 250 nanomolar PeroxiSPY for 20 minutes significantly increased the peroxisome to cytoplasm fluorescence ratio [1] compared to the original 1 micromolar for 10 minutes protocol [2].
3.5.1. LAB MEDIA: Figure 2A. Video editor: Highlight  “20 min 250 nM” image and data points in the graph.
3.5.2. LAB MEDIA: Figure 2A. Video editor: Highlight  “10 min 1 µM” image and data points in the graph.

3.6. Extended incubation of HEK293T cells with PeroxiSPY for 24 hours led to an improved peroxisome to cytoplasm fluorescence intensity ratio compared to 15 minutes [1], despite reduced peroxisome staining [2].
3.6.1. LAB MEDIA: Figure 2B. Video editor: Highlight the violin plot for ‘24 hours’ in the plot on the extreme right showing ‘peroxisome to cytoplasm FI, au’ on Y-axis.

3.7. A fixation protocol enabled successful antibody co-staining, demonstrated by preserved PeroxiSPY labeling and anti-PEX14 (pex-14) immunostaining in Huh7 (H-U-H-7) and HEK293T cells [1].	Comment by Einat Zalckvar: This will be filmed in Israel. We can film the talent in the microscope room visualizing peroxisomes	Comment by Poornima  G: We do not have to film anything in the results section. The manuscript figures will be directly used to assemble the result section video
3.7.1. LAB MEDIA: Figure 2C. Video editor: Highlight the merged images for top 2 rows.

3.8. Quantification showed that fixation and permeabilization procedures affected peroxisome fluorescence intensity [1] when compared to live cell staining [2].
3.8.1. LAB MEDIA: Figure 2D. Video editor: Highlight the violin plots for  “Fixed”, and “Permeabilized” conditions.
3.8.2. LAB MEDIA: Figure 2D. Video editor: Highlight the violin plots for “Live”condition.
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