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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 (we will provide dissected tissues)

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, but in the same building


Current Protocol Length

Number of Steps:  24
Number of Shots:  49

Introduction
1. Introductory Interview Statements
Videographer: Obtain headshots for all authors. 
Dr. Kumar is in India, we can provide you photo.
1.1. Shanvanth Arnipalli: Glucose uptake is the key to understanding health and disease because glucose is the major metabolic source for energy and structural demands and plays a vital role in regulation.
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 8.4.1
1.2. Shanvanth Arnipalli: The extracellular measurement of glucose allows to develop high throughput assays for kinetics of glucose uptake in cells and organs with different genetic background in response to nutrients or drugs.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 3.2.1
OPTIONAL: 
1.3. Shanvanth Arnipalli: This cost-effective assay will allow rapid screening of therapeutically efficient gene, nutrient, or drug candidates, improving glucose metabolism in targeted tissues before further validation with comprehensive methods.  
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 6.4.1
1.4. Shanvanth Arnipalli: This assay would be a valuable tool for the discovery of therapeutics and nutrition for diabetes, cancer, degenerative diseases of CNS, obesity, and other diseases of glucose metabolism.
1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.1.1
1.5. Shanvanth Arnipalli: This assay needs an adjustment of time for stimulation and starvation that should be based on metabolic specifics of different tissues or cell cultures.
1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 6.4.3

Introduction of Demonstrator on Camera
1.6. Ouliana Ziouzenkova: Demonstrating the procedure will be Arnipalli, an undergraduate researcher from my laboratory. Additional presenter will be Abushukur, an undergraduate student from my laboratory.
1.6.1. INTERVIEW: Author saying the above.  I prefer that Arnipalli will be the inducer and demonstrator.
1.6.2. The named demonstrator(s) looks up from the workbench or desk or microscope and acknowledges the camera. Arnipalli
Ethics Title Card
1.7. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) of the Ohio State University.


Protocol
2. 3T3-L1 Cell Culture and Maintenance
2.1. Culture 3T3-L1 (three-ti -three -L-one) mouse fibroblasts by plating 106 cells diluted in 20 milliliters of Medium 1 in two 96-well plates [1]. Plate 100 microliters of cell suspension per well [2], ensuring to maintain homogeneity of this suspension by mixing [3]. (3 columns on the 96-well plate, were plated, and this should be carried out for all columns for a total of two plates) 
2.1.1. Talent plating cells.
2.1.2. Talent placing cell suspension in wells.
2.1.3. Talent mixing cell suspension.
2.2. Grow cells for 48 hours in a 37-degree Celsius incubator without changing media until about 70 to 80 percent confluency [1]. Maintain cells confluent and fasted by culturing them in the same medium for 48 hours. Vary the incubation time from 24 to 72 hours depending on the desired fasting catabolic state [2]. (Shanvanth did not wait for cells to grow, rather, we used a pre-plated 96 well plate from demonstration)
2.2.1. Talent waiting for cells to grow.
2.2.2. Talent culturing the cells in the same medium.
3. Starvation of 3T3-L1 Cells
3.1. Decant media from cells in the 96-well plates [1]. Absorb the remaining fluid using sterile paper towels [2]. Rinse the 96-well plate with 100 microliters of PBS (P-B-S) per well [3] and absorb the remaining fluid with sterile paper towels [4]. (3 columns on the 96-well plate, were plated, and this should be carried out for all columns for a total of two plates)
3.1.1. Talent decanting media in a well plate.
3.1.2. Talent absorbing fluid using paper towels.
3.1.3. Talent rinsing the well plate with PBS.
3.1.4. Talent absorbing remaining fluid with a paper towel.
3.2. Add 100 microliters of glucose-free DMEM (Di-M-E-M) per well [1] and incubate for 40 minutes. Adjust the incubation time depending on cell type, stimuli, and desired level of fasting [2]. (3 columns on the 96-well plate, were plated, and this should be carried out for all columns for a total of two plates)
3.2.1. Talent adding glucose-free DMEM to each well.
3.2.2. Talent incubating the mixture.
4. Preparation of FD-Glucose Solutions with Different Concentrations (This part is narrated by Shanvanth while the videographer was recording actions). 
4.1. Use eight replicates for each simulation condition. Therefore, prepare 1 milliliter for each simulation condition [1]. Use seven simulation conditions without insulin: FD (F-D)-glucose of 2.5 micrograms per milliliter, 1 microgram per milliliter, 0.5 microgram per milliliter, 0.2 microgram per milliliter, 0.1 microgram per milliliter, 0.05 microgram per milliliter and 0 microgram per milliliter in one 96-well plate [2]. Videographer: Important Step!
4.1.1. Talent setting up apparatus for each simulation.
4.1.2. Talent preparing solution for each simulation condition.
4.2. Use seven stimulation conditions with insulin [1]: FD-glucose of 2.5 micrograms per milliliter, 1 microgram per milliliter, 0.5 microgram per milliliter, 0.2 microgram per milliliter, 0.1 microgram per milliliter, 0.05 microgram per milliliter, and 0 microgram per milliliter in another 96-well plate [2].
4.2.1. Talent setting up apparatus for each simulation.
4.2.2. Talent preparing solution for each simulation condition.
4.3. To prepare stimulation conditions, dilute 1-microliter of 5 milligrams per milliliter FD-glucose working solution in 999 microliters of glucose-free DMEM to obtain 1 milliliter of working stock solution [1]. 
4.3.1. Talent diluting glucose solution.
4.4. Using this working stock solution, prepare 1 to 2000, 1 to 5000, 1 to 10,000, 1 to 25,000, 1 to 50,000, and 1 to 100,000 dilutions of FD-glucose to obtain 2.5 micrograms per milliliter, 1 microgram per milliliter, 0.5 microgram per milliliter, 0.2 microgram per milliliter, 0.1 microgram per milliliter, 0.05 microgram per milliliter in 2-milliliter tubes immediately before experiments in a biosafety cabinet without lights [1].
4.4.1. Talent preparing dilutions of working stock solutions.
4.5. Add 1 microliter of insulin to each of these conditions [1]. 
4.5.1. Talent adding insulin to the solutions.
5. Treating Starved 3T3-L1 Cells
5.1. After 40 minutes of incubation, decant the glucose-free DMEM from each well in 96-well plates [1] and absorb the remaining fluid with sterile paper towels [2]. 
5.1.1. Talent decanting DMEM in well plates.
5.1.2. Talent absorbing fluid with paper towels.
5.2. Add 100 microliters each from the various treatment conditions described before to wells along one column [1] and 100 microliters from the same treatment condition to the wells along the row in both 96-well plates [2]. (3 columns on the 96-well plate, were plated, and this should be carried out for all columns for a total of two plates)
5.2.1. Talent adding fluid to wells along one column.
5.2.2. Talent adding fluid to wells along the row.
5.3. Label the plates that utilized the conditions with and without insulin [1]. Add glucose-free DMEM alone to the control wells [2]. Incubate the plate for 40 minutes in a cell culture incubator in the dark [3]. (3 columns on the 96-well plate, were plated, and this should be carried out for all columns for a total of two plates)
5.3.1. Talent labeling the plates.
5.3.2. Talent adding glucose-free DMEM to control wells.
5.3.3. Talent incubating the plate in cell culture.
6. Extracellular and Intercellular Measurements for Stimulated 3T3-L1 Cells (This entire part is narrated while the videographer was recording actions).
6.1. After the cells have been stimulated for 40 minutes, transfer the stimulation media from both the plates into new 96-well plates maintaining the same experimental layout [1]. Videographer: Important Step!
6.1.1. Talent transferring the stimulation media into new 96-well plates. (and step 6.4 was carried out immediately after transfer)
6.2. Wash the cells with PBS [1]. Remove PBS [2] and decant any remaining solution on sterile paper towels [3]. Videographer: Important Step!
6.2.1. Talent washing the cells with PBS.
6.2.2. Talent removing PBS.
6.2.3. Talent decanting remaining solution on paper towels.
6.3. Add a Protease inhibitor to the radioimmunoprecipitation assay buffer to protect proteins [1]. Place plates containing radioimmunoprecipitation assay in a shaker for 30 minutes [2]. 
6.3.1. Talent adding buffer to protect proteins. (3 columns on the 96-well plate, were plated, and this should be carried out for all columns for a total of two plates)
6.3.2. Talent placing the plates in the shaker.
6.4. Using a microplate reader, measure fluorescence at excitation and emission wavelengths of 485 [1] and 535 nanometers, respectively, first in the medium containing extracellular FD-glucose [2] and then the plate with radioimmunoprecipitation assay -lysed cells at the end of 30 minutes incubation [3]. Videographer: Important Step!
6.4.1. Talent using a microplate reader to measure fluorescence at 485 nm fluorescence in FD-Glucose.
6.4.2. Talent using a microplate reader to measure fluorescence at 535 nm fluorescence in FD-Glucose.
6.4.3. Talent using a microplate reader to measure fluorescence in RIPA cells. (Lab media/excel file)
7. Protein-Based Normalization of Intercellular Glucose Uptake (This entire part is narrated while the videographer was recording actions).
7.1. Perform BCA (B-C-A) protein assay according to manufacturer’s instructions.  Quantify the protein concentrations in each well containing radioimmunoprecipitation assay-lysed cells [1]. 
7.1.1. Talent quantifying protein concentrations.
7.2. Use 10 microliters of the radioimmunoprecipitation assay homogenate and measure protein concentrations in triplicate to increase the accuracy of measurements in 96-well plates [1].
7.2.1. Talent measuring protein concentration. 
7.3. Quantify protein based on protein standards analyzed together with samples on each 96-well plate [1].
7.3.1. Talent quantifying proteins. (Lab media/excel file attached)
8. Ex Vivo Measurement of Extracellular FD-Glucose Depletion in Organs
8.1. Incubate the harvested tissues or organs in a 6-well plate containing PBS for 1 minute [1]. Handle each tissue or organ in a separate well [2]. Videographer: Important Step!
8.1.1. Talent incubating tissues in a 6-well plate.
8.1.2. Talent handling each tissue in a separate well.
8.2. After 1 minute, place each tissue on a sterile paper towel to absorb PBS [1]. Transfer tissues or organs into a separate 6-well plate containing 4,000 microliters of glucose-free DMEM [2] and incubate for 2 minutes [3]. 
8.2.1. Talent placing each tissue on sterile paper.
8.2.2. Talent transferring tissues 
8.2.3. Talent incubating the tissues.
8.3. After 2 minutes, remove and transfer the tissues into wells of a 6-well plate containing 0.29 millimolar FD-glucose working solution [1]. Incubate the 6-well plates containing tissues in FD-glucose working solution at 37 degrees Celsius [2].
8.3.1. Talent Transferring the tissues.
8.3.2. Talent incubating the tissues.
8.4. Collect 100 microliters of FD-glucose working solution from each well after 0, 10, 20, 30, 40, 60, 90, and 120 minutes of incubation [1]and Transfer collected 100 microliters of FD-glucose working solution into 96-well plates [2]to analyze the kinetics of extracellular FD-glucose depletion [1]. Shake before and after collection [32]. Videographer: Important Step!
8.4.1. Talent collecting glucose solution.
8.4.2. Talent transferring the solution into 96 well plates.
8.4.3. Talent shaking the solution.
8.4.4. Talent placing 6-well plate back into incubator
8.5. Transfer 100 microliters of FD-glucose working solution into 96-well plates [1] to Mmeasure the fluorescence at excitation and emission wavelengths of 485 and 535-nanometer, respectively, using a microplate reader [1]
2]. Normalize fluorescence to the 0-minute value for each organ in each animal [3].
8.5.1. Talent transferring the solution into 96-well plates.
8.5.2. Talent using microplate reader to measure fluorescence.
8.5.3. Talent normalizing the fluorescence value.



Results
9. Results: Extracellular FD-Glucose Correlation with Intracellular Uptake and Kinetics of Extracellular FD-Glucose Depletion
9.1. Dose dependency in the intracellular uptake of FD-glucose was significantly increased in the presence of insulin [1]. The insulin stimulation led to significantly decreased extracellular FD-glucose levels compared to the samples without insulin stimulation [2]. 
9.1.1. LAB MEDIA: Figure 2 A
9.1.2. LAB MEDIA: Figure 2 B
9.2. Extracellular depletion of FD-glucose can measure a change in glucose uptake with comparable accuracy as intracellular FD-glucose uptake [1].
9.2.1. LAB MEDIA: Figure 2 C
9.3. The extracellular FD-glucose was not depleted in non-stimulated control visceral fat during 120 minutes of incubation [1]. In contrast, pretreatment of mice with insulin or AAC2 before the dissection led to significant depletion of extracellular FD-glucose within a time interval of 30 minutes and 60 minutes, respectively [2].
9.3.1.  LAB MEDIA: Figure 3 A
9.3.2. LAB MEDIA: Figure 3 A Video Editor: Emphasize the black circular dots showing AAC2 in the plot
9.4. Extracellular FD-glucose was not depleted in insulin-stimulated liver explants compared with non-stimulated liver explants [1]. Extracellular FD-glucose was significantly decreased in a time-dependent manner in liver explants pretreated with AAC2 [2]. 
9.4.1. LAB MEDIA: Figure 3 B
9.4.2. LAB MEDIA: Figure 3 B Video Editor: Emphasize the black circular dots showing AAC2 in the plot
9.5. 22 percent depletion of glucose was observed in the extracellular medium containing the non-treated brain after 60 minutes of incubation [1]. 
9.5.1. LAB MEDIA: Figure 3 C
9.6. The medium incubated with brains from insulin-treated mice have shown a 5 percent linear decrease in FD-glucose [1]. AAC2-stimulated brains lead to a profound, rapid decrease to 67.4 percent of extracellular FD-glucose during the first 20 minutes [2]. 
9.6.1. LAB MEDIA: Figure 3 C Video Editor: Emphasize the red triangular marks in the plot
9.6.2. LAB MEDIA: Figure 3 C Video Editor: Emphasize the black circular dots showing AAC2 in the plot
Conclusion
10. [bookmark: _Hlk27388131]Conclusion Interview Statements
10.1. Shanvanth Arnipalli: Steps involving washing are important because traces of glucose, serum, or blood in the medium or within organs interfere with the fluorescence reading.
10.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 6.2.1
10.2. Shanvanth Arnipalli: After high throughput identification of compounds, metabolites, and genes with glycemic properties as well as the optimal conditions for their action, in vivo experiments could be validated with labeled FD-glucose and PET scanning to confirm glucose accumulation in specific organs.
10.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 8.4.1
10.3. Shanvanth Arnipalli: This technique elicits fast discovery glycemic action, both beneficial and deleterious, of numerous metabolites, therapeutics, or their combinations and highlights their actions in different organs.
10.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 8.5.2
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