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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?  No  

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.
Authors: Please create screen capture videos for shots labelled 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=21815478

3. Filming location: Will the filming need to take place in multiple locations? Yes, Same building, same 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. Yes


Current Protocol Length
Number of Steps: 14
Number of Shots: 52

Interviews
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
Note: The second statement has been slightly edited.
INTRODUCTION:

REQUIRED: Summarize your research focus and the main questions it aims to answer.
1.1. Aditi Shastri: Our research investigates how genetic, epigenetic, and environmental stressors can drive hematopoietic stem cells toward leukemic transformation.
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. Mariapia Riso: This CFU assay protocol provides a functional measure of therapeutic response in preclinical models of leukemia. 
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. Samarpana Chakraborty: This assay measures the differentiation capacities of human or murine-derived HSCs into erythroid or myeloid lineages in response to treatment. 
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. Prachiben P. Patel: Cells harvested from this assay can be used for several downstream analyses, such as flow cytometry, RT-qPCR, and western blotting. 
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. Samarpana Chakraborty: This assay can help in the identification of promising therapeutic candidates for further preclinical testing, and eventually for translation into the clinic.
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.





`Testimonial Questions (OPTIONAL): 

Videographer: Please capture all testimonial shots in a wide-angle format with sufficient headspace, as the final videos will be rendered in a 1:1 aspect ratio. Testimonial statements will be presented live by the authors, sharing their spontaneous perspectives.

· Testimonial statements will not appear in the video but may be featured in the journal’s promotional materials.
· Provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author delivering the testimonial. 
· Please answer the testimonial question live during the shoot, speaking naturally and in your own words in complete sentences.

What problem in your field of research does your JoVE article address?
1.6. Mariapia Riso, PhD Student, Albert Einstein College of Medicine: (authors will present their testimonial statements live)
1.6.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

What is the key takeaway you hope viewers remember after watching your video article?
1.7. Mariapia Riso, PhD Student, Albert Einstein College of Medicine: (authors will present their testimonial statements live)
1.7.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.


Ethics Title Card

This research has been approved by the Institutional Review Board (IRB) at Albert Einstein College of Medicine and Montefiore Medical Center. 



Protocol  
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.
2. Cell Preparation and Viability Assessment of Patient-Derived Bone Marrow Cells or PBMC
Demonstrator: Mariapia Riso 
2.1. To begin, warm Iscove's Modified Dulbecco's Medium, or IMDM (I-M-D-M), fetal bovine serum, or FBS (F-B-S), and penicillin-streptomycin antibiotics to 37 degrees Celsius for at least 30 minutes [1]. Next, warm the semisolid media to room temperature for at least 30 minutes after thawing it overnight at 4 degrees Celsius [2]. Prepare a waste beaker containing 10% bleach solution to dispose of contaminated pipette tips and serological pipettes [3]. Thaw frozen bone marrow cells or peripheral blood mononuclear cells, or PBMC isolated through density gradient centrifugation methods, in a 37 degrees Celsius water bath [4] and immediately place them on ice [5].
2.1.1. WIDE: Talent placing IMDM media, fetal bovine serum, and penicillin-streptomycin antibiotics in a warming area set to 37 degrees Celsius. Videographer: Please obtain CU shot as well for this shot.
2.1.2. Talent placing the semisolid media bottle at room temperature.
2.1.3. Talent preparing a waste beaker containing 10% bleach solution.
2.1.4. Talent thawing frozen cell samples in a water bath (Authors: Could you please specify whether bone marrow or PBMC will be used for the demonstration? We will update the narration to reflect only the chosen cell type.)
2.1.5. Talent transferring the thawed cells onto ice.
2.2. Suspend the cells in 5 milliliters [1] of complete growth media [2]. Use acridine orange and propidium iodide dyes with an automated cell counter to determine the cell concentration and viability [3]. Centrifuge the cells at 350 g for 5 minutes at room temperature to pellet the cells [4]. 
2.2.1. Talent resuspending cells in complete growth media.
2.2.2. TEXT ON A PLAIN BACKGROUND
Complete Growth Media
· IMDM
· 4% FBS
· 1% Penicillin-Streptomycin
2.2.3. Talent loading stained cells into an automated cell counter.
2.2.4. Talent placing the sample into a centrifuge.
2.3. After discarding the supernatant, resuspend the cells in 5 milliliters of sterile Dulbecco’s phosphate-buffered saline, or DPBS (D-P-B-S) [1]. Centrifuge again to wash the cells [2]. Following the removal of DPBS, suspend the cells in complete growth media to achieve 100,000 cells per well in a 6-well plate [3].
2.3.1. Talent resuspending the pellet in Dulbecco’s phosphate-buffered saline.
2.3.2. Talent placing the tube into a centrifuge.
2.3.3. Talent adjusting the cell concentration in complete growth media

3. Drug Treatment and Plating of Drug-treated Cell Suspension

3.1. On the day of plating, thaw the prepared drug aliquots on ice [1], and after vortexing to mix [2], spin down the aliquots in a tabletop mini centrifuge for 30 seconds at maximum speed [3].
3.1.1. Talent thawing the drug aliquot on ice.
3.1.2. TEXT ON A PLAIN BACKGROUND 
Drug Treatments
·  10M Pyrimethamine 
· 4M Venetoclax 
· Combination of 10M Pyrimethamine and 4M Venetoclax 
· Vehicle Control or DMSO
3.1.3. Talent placing the aliquot into a tabletop mini centrifuge.
3.2. Vortex the semisolid media vigorously until completely homogenized [1]. Leave the media undisturbed in the hood at room temperature for 30 minutes to allow bubbles to rise [2]. Attach a blunt-end 16-gauge needle to a 3-milliliter syringe [3]. Use the syringe to aliquot 3 milliliters of semisolid media into sterile 15-milliliter conical tubes, setting aside for 30 minutes [4]. Next, add drug treatments, not exceeding 10 microliters, to each aliquot of semi-solid media [5].
3.2.1. Talent vortexing the semisolid media bottle.
3.2.2. Talent placing the media bottle undisturbed in the hood.
3.2.3. Talent attaching a blunt-end 16-gauge needle to a syringe.
3.2.4. Talent dispensing semisolid media into sterile conical tubes.
3.2.5. Talent adding drug to the semisolid media aliquots.
3.3. After vortexing for complete drug incorporation, add 200,000 cells in 100 microliters of growth media to each 3-milliliter aliquot of semisolid media [1]. Vortex in short bursts until the mixture is homogenized [2]. Drop another 16-gauge needle and a 3-milliliter syringe into the cell mixture, leaving it undisturbed for 30 minutes [3].
3.3.1. Talent adding cells to the semisolid media.
3.3.2. Talent placing the cell and drug-media mixture on the vortex for mixing.
3.3.3. Talent placing the needle and syringe into the mixture.
3.4. Use the submerged needle and syringe to aspirate the cell and drug mixture without introducing air bubbles [1]. After allowing the mixture to settle for 3 to 5 minutes at the bottom of the tube, aspirate the remaining volume, avoiding air bubbles [2]. Add the mixture dropwise into 2 wells of an outer column of a sterile 6-well plate [3]. Gently tilt the plate in circular motions to spread the mixture evenly across the wells [4].
3.4.1. Talent aspirating the mixture with the submerged syringe.
3.4.2. Talent aspirating the remaining mixture collected at the bottom from the tube walls.
3.4.3. Talent dispensing the mixture into two wells.
3.4.4. Talent tilting the plate to distribute the mixture evenly.
3.5. Add 5 milliliters of sterile water to each well in the center column [1]. Incubate the plate at 37 degrees Celsius with 5% carbon dioxide [2].
3.5.1. Talent adding sterile water to the center wells.
3.5.2. Talent placing the plate into an incubator.

4. Colony Imaging and Counting
Authors: Please create screen capture videos for shots labelled 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=21815478
[bookmark: _Hlk204179977]Videographer: Please record the computer screen for the shots labeled as SCREEN as back-up
4.1. Insert a light diffuser into the top lens of the microscope apparatus [1]. Set the objective to 4X magnification [2]. Select the light source as Trans or switch the microscope to brightfield mode [3]. Turn on the microscope light and adjust the intensity using the coarse slider to a range of 0.03 [4]. Use autofocus and fine focus controls to obtain a sharp image if needed [5].
4.1.1. Talent inserting a light diffuser into the microscope.
4.1.2. SCREEN: Show setting the objective to 4X magnification.
4.1.3. SCREEN: Show the microscope software while selecting Trans or brightfield mode.
4.1.4. SCREEN: Show adjustment of the light intensity using the coarse slider to the optimal range of 0.03.
4.1.5. SCREEN: Show autofocus operation followed by fine focus adjustment.
4.2. Select automated image capture to begin from the center of the well and spiral outward [1]. Configure autofocus to refocus in each well [2]. Select the option to tile or merge raw images from each well [3]. Select the option to invert images horizontally and vertically [4]. Run the automated plate scan and manually count total, myeloid, and erythroid colonies using the merged images [5].
4.2.1. SCREEN: Show automated image capture settings with spiral acquisition from the center of the well.
4.2.2. SCREEN: Show autofocus settings configured for each well.
4.2.3. SCREEN: Show selection of image tiling or merging options.
4.2.4. SCREEN: Show horizontal and vertical image inversion settings.
4.2.5. SCREEN: Show the automated plate scan followed by manual colony counting on merged images.
Authors: Please create screen capture videos for shots labelled 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=21815478
Videographer: Please record the computer screen for the shots labeled as SCREEN as back-up

5. Cell Harvesting and Freezing for Downstream Flow Cytometric Analysis
5.1. Add 5 milliliters of warmed FACS buffer to the surface of each well [1]. Incubate the plates at 37 degrees Celsius for at least 30 minutes to dissolve the semisolid media [2]. Thoroughly resuspend the cells using a 5-milliliter pipette [3]. Transfer the cell suspension to a sterile 50 milliliter conical tube [4]. After washing each well 3 times with warmed FACS buffer, transfer the wash volume to the same tube [5].
5.1.1. Talent adding warmed FACS buffer to the wells.
5.1.2. Talent placing the plate into an incubator.
5.1.3. Talent resuspending cells with a pipette.
5.1.4. Talent transferring cells into a sterile conical tube.
5.1.5. Talent collecting the wash solution into same 50 mL tube.
5.2. Followed by vortexing in 4 to 5 short bursts, centrifuge the suspension at 400 g for 10 minutes at room temperature [1]. Incubate at 37 degrees Celsius for 10 to 15 minutes to dissolve remaining media [2]. Pellet the cells again [3]. 
5.2.1. Talent placing the tube into a centrifuge.
5.2.2. Talent placing the tube into an incubator.
5.2.3. Talent preparing the sample for a second centrifugation.
5.3. After discarding the supernatant, resuspend the cells in 10 milliliters of FACS buffer [1]. Centrifuge at 400 g for 10 minutes at room temperature to pellet the cells [2].
5.3.1. Talent resuspending cells in FACS buffer.
5.3.2. Talent placing the sample into a centrifuge.
5.4. Resuspend the cells in freezing media [1]. Aliquot 3 million cells into each cryovial [2]. Place the cryovials into a controlled-rate freezing container at minus 80 degrees Celsius for 24 hours, followed by transfer to liquid nitrogen storage [3].
5.4.1. Talent resuspending cells in freezing media.
5.4.2. Talent dispensing cells into cryovials.
5.4.3. Talent placing cryovials into a controlled-rate freezing container.



Results
6. Results 

6.1. Enumerated colony counts from a patient-derived sample at 13 days post-plating show fewer overall colonies in the pyrimethamine-only treatment [1] and combination treatment with venetoclax [2].
6.1.1. LAB MEDIA: Figure 3B. Video Editor: Please emphasize the “Pyr” and “Combo” bars in the top “total counts” graph.
6.2. Representative images show that myeloid colonies appear as dispersed clusters without clearly defined edges and are typically more translucent and less pigmented [1]. Erythroid colonies appear as more defined, dense colonies or colony clusters with red or dark pigmentation and clear, defined edges [2]. Overlapping colonies are categorized as mixed, multipotent progenitor colonies [3].
6.2.1. LAB MEDIA: Figure 4A. Video Editor: Please emphasize the spread-out cluster in the left panel.
6.2.2. LAB MEDIA: Figure 4B. Video Editor: Please emphasize the dense, red colored cluster in the left panel.
6.2.3. LAB MEDIA: Figure 4C. Video Editor: Please highlight both less dense and highly dense clusters in the center panel.
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