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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?
No  
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.
Zeiss Stemi CV6 and Leica M205FA (fluorescent microscope)
SCOPE shots: 2.4.2, 2.4.3, 2.5.1
[bookmark: _Hlk164191767]Videographer: Please film the above-mentioned shots using the scope kit

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?   no


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: 25
Number of Shots: 56  (3 Scope)

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

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

INTRODUCTION:
REQUIRED: Summarize your research focus and the main questions it aims to answer.
1.1. Helen Makarenkova: Our lab studies how age-related changes affect different cell types in the lacrimal and salivary glands, using single-cell analysis and flow cytometry.
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Describe the research gap or limitation in existing methods and how this protocol addresses them. 
1.2. Helen Makarenkova: Standard dissociation methods poorly recover fragile epithelial cells from aged lacrimal and salivary glands; this optimized protocol improves viability and enables reliable single-cell analysis and cell sorting.
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. 
1.1. 
1.2. 
1.3. 
1.3. Vina Dang: This protocol is designed to isolate viable single cells from lacrimal glands for molecular characterization of epithelial, stromal, and immune populations.
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Describe the most important consideration or challenge when performing this protocol.
1.4. Vina Dang: The main challenge is minimizing mechanical and enzymatic stress during dissociation of fragile aged tissue while maintaining high cell viability for single-cell RNA sequencing. 
1.4.1. 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?
1.5. Vina Dang: Following this procedure, isolated cells can be used for single-cell RNA sequencing, bulk RNA sequencing, and molecular profiling of specific cell populations. Sorted cells can also be cultured for downstream functional assays.
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.


Ethics Title Card
This research has been approved by the Institutional Animal Care and Use Committee (IACUC) at The Scripps Research Institute 



Protocol  
2. Lacrimal Gland Tissue Isolation from PdgfraEGFP Transgenic Mouse 
Demonstrator:  Vina Dang


NOTE to Authors: Please consider the following key points for shots involving dissection.

· Shave 150% of the area surrounding a surgical site (preferably using a depilatory
· cream). Ensure that there are no skin injuries and no fur in the surgical field.
· Use sterile gloves only for surgery (not examination or non-sterile gloves).
· Please point out the organs before dissecting

2.1. To begin, position the euthanised mouse supine on the dissection table [1].
2.1.1. WIDE: Talent positioning the euthanised mouse supine on the dissection table. TXT: Anesthesia: Isoflurane; Euthanasia: Cervical dislocation; PdgfraEGFP transgenic mouse

2.2. Using fine forceps and scissors, incise the skin between the eye and the ear [1]. Gently retract the skin to expose the lacrimal gland [2].
2.2.1. Talent making an incision in the skin between the eye and the ear using fine scissors while holding the skin with fine forceps.
2.2.2. Talent retracting the skin to expose the lacrimal gland.

2.3. Using dull-tipped forceps, lift the lacrimal gland slightly [1]. Carefully separate the surrounding connective tissue by gently teasing it away in a circular motion [2]. Identify the visible boundaries of the lacrimal gland and separate it from adjacent tissues, including the parotid gland [3].
2.3.1. Talent lifting the lacrimal gland slightly using dull-tipped forceps.
2.3.2. Talent teasing away surrounding connective tissue around the gland in a circular motion with the forceps.
2.3.3. Shot showing the lacrimal gland boundaries and separating it from adjacent tissues including the parotid gland.

2.4. Now, transfer the lacrimal gland to a 35-millimeter Petri dish containing 2 milliliters of cold PBS on ice [1]. Under a dissecting microscope, remove the remaining fat [2] and carefully peel off the connective tissue capsule [3].
2.4.1. Talent placing the isolated lacrimal gland into a 35 millimeter Petri dish containing cold PBS on ice. Authors: This need not be a scope shot. This can be a normal shot 
2.4.2. SCOPE: View of the lacrimal gland as the remaining fat is removed under the dissecting microscope. Videographer: Please film the SCOPE shots using the scope kit
2.4.3. SCOPE: Talent peeling off the connective tissue capsule from the gland using two forceps.

2.5. Excise a small fragment from the lacrimal gland tissue [1]. Examine the fragment under a fluorescence microscope [2]. Verify EGFP fluorescence in the tissue fragment to confirm labeling of PDGFRα-expressing cells before proceeding to enzymatic digestion [3-TXT].
2.5.1. SCOPE: cutting a small fragment from the lacrimal gland tissue.
2.5.2. Talent positioning the sample on the fluorescence microscope stage. 
2.5.3. SCREEN: Fluorescent signal visible in the examined tissue fragment. TXT: PDGFRα: Platelet-Derived Growth Factor Receptor Alpha 
 Authors: This shot requires a green signal to be seen. The videographer can film the computer screen when you obtain an image. Or you can also provide us with a representative image for this shot


3. Fragmentation of Harvested Lacrimal Gland Tissue

3.1. Next, place a sterile 35-millimeter Petri dish on ice [1]. Add 800 to 1000 microliters of cold PBS to the center of the dish [2] and transfer one lacrimal gland into the PBS [3].
3.1.1. Talent placing a sterile 35 millimeter Petri dish on ice.
3.1.2. Talent pipetting 800 to 1000 microliters of cold 1 times PBS into the center of the dish.
3.1.3. Talent transferring one lacrimal gland into the PBS.

3.2. Ensure the tissue remains submerged in PBS [1]. Using two sterile scalpels, finely mince the lacrimal gland into small fragments until it reaches a soft, paste-like consistency [2].  
3.2.1. Close shot showing tissue remaining submerged in PBS.
3.2.2. Talent mincing the lacrimal gland into small fragments using two sterile scalpels.

3.3. Using a pipette, collect the tissue fragments to one side of the dish [1]. Aspirate the residual PBS [2] and wash the fragments with 1 milliliter of fresh cold PBS [3].
3.3.1. Talent gathering minced tissue fragments to one side of the Petri dish using a pipette.
3.3.2. Talent aspirating the remaining PBS from the dish.
3.3.3. Talent adding 1 milliliter of fresh cold PBS to wash the tissue fragments.




4. Enzymatic Digestion of the Tissue Fragments and Primary Washes 
4.1. Now, transfer the washed tissue fragments into a 12-well plate containing 2 milliliters per well of pre-warmed digestion medium [1-TXT]. 
4.1.1. Talent transferring the washed tissue fragments into a well of a 12 well plate containing digestion medium. TXT: Digestion medium contains: Collagenase IV (125 U/mL); Dispase II (1.25 U/mL); DNase I (20 U/mL)

4.2. Place the plate in a shaking water bath and incubate at 37 degrees Celsius and 60 revolutions per minute for 30 minutes [1].
4.2.1. Talent placing the 12 well plate into a shaking water bath for incubation.

4.3. Using a wide bore 1 milliliter pipette tip, gently triturate the tissue 15 times [1]. Return the plate to the shaking water bath and incubate for an additional 30 minutes [2].
4.3.1. Talent gently triturating the tissue suspension in the well using a wide bore 1 milliliter pipette tip.
4.3.2. Talent placing the plate back into the shaking water bath.

4.4. Next, using a regular 1 milliliter pipette tip, gently triturate the sample 10 times [1] and incubate again for 30 minutes [2].
4.4.1. Talent gently triturating the sample in the well using a regular 1 milliliter pipette tip.
4.4.2. Talent placing the 12 well plate back into the shaking water bath.

4.5. Then, gently triturate the sample 10 times [1] and transfer the cell suspension into 2 milliliter Dolphin microcentrifuge tubes [2].
4.5.1. Talent gently triturating the sample in the well using a pipette.
4.5.2. Talent transferring the cell suspension into 2 milliliter Dolphin microcentrifuge tubes.

4.6. Add 1 milliliter of cold blocking medium 1 or BM-1 to each well of the plate to collect the remaining digestion medium containing residual cells [1] and place the plate on ice until the next step [2].
4.6.1. Talent adding 1 milliliter of cold BM1 into each well of the plate.
4.6.2. Talent placing the plate on ice.


4.7. Centrifuge the tubes containing the cell suspension at 300 g for 5 minutes at 4 degrees Celsius [1].
4.7.1. Talent placing the Dolphin microcentrifuge tubes containing the cell suspension into a centrifuge.

4.8. Discard the supernatant from each tube [1]. Transfer the BM1 from each well of the plate containing residual cells into the corresponding tube and gently resuspend the cell pellets [2].
4.8.1. Talent aspirating and discarding the supernatant from the Dolphin microcentrifuge tube.
4.8.2. Talent transferring BM1 from a well of the plate into the corresponding Dolphin microcentrifuge tube and mixing by pipetting.

4.9. Next, add 600 microliters of cold BM1 to each well to rinse the remaining cells [1] and transfer the wash into the corresponding tube to combine with the cell suspension [2].
4.9.1. Talent adding 600 microliters of cold BM1 into a well of the plate.
4.9.2. Talent transferring the wash from the well into the corresponding Dolphin microcentrifuge tube.

4.10. Gently resuspend the cell suspension [1]. Centrifuge the tubes again at 300 g for 5 minutes at 4 degrees Celsius [2] and discard the supernatant [3].
4.10.1. Talent gently resuspending the cell suspension in the Dolphin microcentrifuge tube using a pipette.
4.10.2. Talent placing the Dolphin microcentrifuge tubes into the centrifuge.
4.10.3. Talent aspirating and discarding the supernatant from the tube.


5. Accutase and DNase I Treatment 
5.1. Add 1 milliliter of Accutase to the cell pellets [1] and gently resuspend the cells [2]. Incubate the tube at 37 degrees Celsius and 60 revolutions per minute for 5 to 10 minutes [3]. Using a 1 milliliter pipette tip, gently triturate the sample 10 times [4].	Comment by Poornima  G: Authors: Can you specify the accutase concentration in the reaction tube?
5.1.1. Talent adding 1 milliliter of Accutase to the Dolphin microcentrifuge tube containing the cell pellet.
5.1.2. Talent gently resuspending the cells in the tube using a pipette.
5.1.3. Talent placing the tube into a shaking water bath for incubation.
5.1.4. Talent gently triturating the cell suspension in the tube using a 1 milliliter pipette tip.

5.2. Then, add 1 milliliter of cold BM2 to the tube to terminate the enzymatic reaction by diluting the Accutase [1]. Centrifuge the tube at 300 g for 5 minutes at 4 degrees Celsius [2] and discard the supernatant [3].
5.2.1. Talent adding 1 milliliter of cold BM2 into the tube containing the cell suspension.
5.2.2. Talent placing the tube into the centrifuge.
5.2.3. Talent aspirating and discarding the supernatant from the tube.

5.3. Add DNase 1 containing medium to the tube to resuspend the cells and fill the tube to the top [1-TXT]. Incubate the tube for 10 minutes at room temperature and gently resuspend once after 5 minutes [2].
5.3.1. Talent adding the Deoxyribonuclease treatment medium into the tube and gently resuspending the cells. TXT: DNase I: 200 U/mL
5.3.2. Talent gently resuspending the cell suspension in the tube during incubation.

5.4. Meanwhile, place a 70-micrometer cell strainer over a 15-milliliter conical tube [1] and pre wet the strainer with 1 milliliter of BM3 [2].
5.4.1. Talent placing a 70 micrometer cell strainer on top of a 15 milliliter conical tube.
5.4.2. Talent adding 1 milliliter of BM3 onto the cell strainer to pre wet it.

5.5. After incubation, transfer the cell suspension onto the strainer [1]. Add 1 milliliter of BM3 into the original collection tube to rinse it [2] and transfer the rinse onto the same strainer [3].
5.5.1. Talent pipetting the cell suspension onto the 70 micrometer cell strainer.
5.5.2. Talent adding 1 milliliter of BM3 into the original collection tube.
5.5.3. Talent transferring the rinse from the tube onto the cell strainer.

5.6. Wash the strainer with an additional 5 milliliters of BM3 [1].
5.6.1. Talent adding 5 milliliters of BM3 onto the cell strainer to wash it.

5.7. Finally, determine cell concentration and viability of the filtered cell suspension using Trypan Blue stain and an automated cell counter [1]. Proceed with downstream applications such as single-cell RNA sequencing for gene expression profiling [2] or flow cytometry-based cell sorting of fluorescently labeled cell populations [3]. [3].	Comment by Anastasiia Ivanova: Please stop at this step. The description is not correct, as cells will be processed differently for each application. 	Comment by Poornima  G: Authors, as we discuss the results pertaining to these two assays, we need to have 1 line talking about these. I have reworded the sentences and have change the shot descriptions. Please check and approve.
5.7.1. Talent loading the Trypan Blue stained cell suspension into a counting chamber.
5.7.2. Talent labeling a tube with clear solution as “For RNA Seq”.
5.7.3. Talent placing the sample in a flow cytometer or working at the flow cytometer station.


5.7.4. 

Results
6. Results 	Comment by Poornima  G: Authors: Please check if the narration is correct and if the figures and areas being highlighted match with the narration


6.1. UMAP analysis of single-cell RNA sequencing data identified well-represented epithelial and stromal populations in the lacrimal gland, including myoepithelial cells and fibroblasts [1], as well as diverse immune cell populations [2].
6.1.1. LAB MEDIA: Figure 3AB. 
6.1.2. LAB MEDIA: Figure 3C

6.2. Aged lacrimal glands contained abundant plasma and activated B cells expressing Ighm (I-G-H-M) [1] and Ighd (I-G-H-D) [2]. Authors: Are figures 3D and 3E for aged LGs? Is there a plot shown for young LGs for lghm and lghd?	Comment by Anastasiia Ivanova: Yes, panels D and E show data only for aged LGs. In the UMAP, plasma and activated B cell populations are almost absent in the young group, so feature plots for Ighm and Ighd were not generated for young LGs. 	Comment by Poornima  G: Authors: Thank you for the clarification. I have tightened the sentence to discuss only aged LGs as we show only aged LG's figure here.
6.2.1. LAB MEDIA: Figure 3D. Video editor: Highlight the regions with blue shade.
6.2.2. LAB MEDIA: Figure 3E. Video editor: Highlight the regions  with blue shade.


6.3. Sequential flow cytometry gating enabled clear separation of EpCAM-positive, GFP-positive myoepithelial cells from EpCAM-negative, GFP-positive mural cells [1].
6.3.1. LAB MEDIA: Figure 4C. Video editor: Highlight the plot on the extreme right and focus on MEC quadrant.

6.4. GFP-positive fibroblasts expressing PDGFR alpha were EpCAM negative, allowing discrimination from epithelial cells [1].
6.4.1. LAB MEDIA: Figure 4D. Video editor: Highlight the plot on the extreme right and focus on 11% quadrant.

6.5. In PdgfraEGFP (P-D-G-F-R-alpha-E-G-F-P) mice, all GFP-positive cells also expressed collagen 1, confirming fibroblast identity [1].
6.5.1. LAB MEDIA: Figure 4E. Video editor: Highlight the green cells that overlap with the red collagen I staining signal.

6.6. Flow cytometry analysis showed that 99.6% of GFP-positive cells corresponded to PDGFR alpha-immuno-stained cells [1].
6.6.1. LAB MEDIA: Figure 4F. Video editor: Highlight the value “99.6%” associated with the GFP-positive cell gate.
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