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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 similar?  N  

2. Software: Does the part of your protocol being filmed demonstrate software usage?  N

3. Interview statements: Considering the Covid-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☒ 	Interviewees wear masks until the videographer steps away (≥6 ft/2 m) and begins filming. The interviewee then removes the mask for line delivery only. When the shot is acquired, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

4. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   N

Protocol Length
Number of Shots: 50


Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Rasmus Kjøbsted: The ex vivo model is a useful method for evaluating the impact of various physiological interventions and pharmacological compounds on muscle glucose uptake [1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera	

REQUIRED: 

1.2. Rasmus Kjøbsted: This technique allows the accurate assessment of glucose uptake in isolated mouse skeletal muscles in the absence of confounding factors that may interfere in an intact animal model [1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Ethics Title Card

1.3. Procedures involving animal subjects have been approved by the Danish Animal Experiment Inspectorate at the University of Copenhagen.



Protocol
2. Mouse Soleus and Extensor Digitorum Longus (EDL) Harvest
2.1. Before beginning an experiment, switch on the integrated muscle strip myograph system [1] and warm the chambers to 30 degrees Celsius [2].
2.1.1. WIDE: Talent turning on system
2.1.2. Talent setting chambers to 30 °C
2.2. Open the data collection software [1] and calibrate the force transducers to ensure comparability between datasets [2].
2.2.1. Talent opening software, with monitor visible in frame
2.2.2. Talent calibrating transducer(s)

2.3. Add 4 milliliters of pre-warmed, 30-degree Celsius basal incubation medium to each incubation chamber [1-TXT] and make sure the medium is continuously oxygenated with 95% oxygen and 5% carbon dioxide [2].

2.3.1. Talent adding medium to chamber(s), with medium container visible in frame TEXT: See text for all medium and solution preparation details
2.3.2. Talent starting up oxygenation OR Shot of medium being bubbled

2.4. After confirming a lack of response to pedal reflex [1-TXT], place the mouse in the prone position on a dissection tray [2] and pin down a single front paw with a needle [3].

2.4.1. ECU: Toe being pinched TEXT: Anesthesia: pentobarbital 10 mg/100 g i.p.
2.4.2. Talent placing mouse into tray Videographer: More Talent than mouse in shot
2.4.3. Paw being pinned

2.5. Use scissors to remove the skin from the lower leg until both the Achilles tendon and knee joint are visible [1].

2.5.1. Skin being cut/removed 

2.6. For dissection of the soleus muscle, attach a single, 0.4-centimeter-diameter suture loop prepared from a 16-centimeter non-absorbable surgical nylon piece of suture to the Achilles tendon [1] and secure pean forceps to the Achilles tendon distally to the loop [2].

2.6.1. Loop being attached Videographer: Important step
2.6.2. Forceps being secured Videographer: Important step

2.7. Cut to release the soleus and gastrocnemius muscles from the paw [1] and carefully slide the pean forceps across the mouse to expose the soleus muscle [2]. 

2.7.1. Muscle(s) being cut
2.7.2. Forceps being slide

2.8. Pin down the pean forceps [1] and place a second suture loop around the proximal tendon of the soleus muscle [2].

2.8.1. Forceps being pinned Videographer: Important step
2.8.2. Loop being placed Videographer: Important step

2.9. Cut the proximal tendon [1] and dissect the soleus, including the two attached suture loops, free of the gastrocnemius muscle [2].

2.9.1. Tendon being cut Videographer: Important step
2.9.2. Muscle being dissected Videographer: Important step

2.10. Upon collection, use the loops to quickly attach the soleus muscle to the respective hooks in one of the incubation chambers [1].

2.10.1. Muscle being attached to hook(s) 

2.11. Use forceps to remove the fascia covering the tibialis anterior muscle [1]. The distal tendons of the tibialis anterior and EDL (E-D-L) muscles should be clear white, visible, and separated from each other [2].

2.11.1. Fascia being removed Videographer: Important/difficult step
2.11.2. Shot of tendons Videographer: Important/difficult step

2.12. Cut the distal tendon of the tibialis anterior muscle and dissect out the muscle [1-TXT]. Use forceps to gently liberate the EDL muscle from the surrounding tissues, leaving the muscle intact without cutting the tendons [2].

2.12.1. Tendon being cut Videographer: Important step TEXT: Collect TA for downstream analysis
2.12.2. EDL muscle being dissected Videographer: Important step

2.13. Place individual suture loops around the distal [1] and proximal EDL tendons [2].

2.13.1. Distal loop being placed Videographer: Important/difficult step
2.13.2. Proximal loop being placed Videographer: Important/difficult step

2.14. When the loops have been placed, cut the tendons to release the EDL muscle with the suture loops attached [1] and quickly attach the loops to the hooks in the second incubation chamber [2].

2.14.1. Tendon(s) being cut
2.14.2. Loop(s) being attached

2.15. Then adjust the resting tension of each muscle to approximately 5 millinewtons [1] and allow the muscles to equilibrate in the medium for at least 10 minutes before starting the experiment [2].

2.15.1. Tension being adjusted
2.15.2. Talent setting timer, with system visible in frame

3. Insulin-Stimulated Glucose Uptake 

3.1. To measure the insulin-stimulated glucose uptake, replace the basal incubation medium in the chambers with incubation medium without insulin, a submaximally effective insulin concentration, or a maximally effective insulin concentration for a 20-minute incubation [1-TXT].

3.1.1. WIDE: Talent adding medium to chamber(s), with medium containers visible in frame TEXT: Replace all media in chambers 1 min apart

3.2. At the end of the stimulation period, replace the incubation medium with glucose uptake incubation medium containing an identical concentration of insulin for a 10-minute incubation [1].

3.2.1. Medium being added to chamber

3.3. At the end of the glucose uptake incubation, carefully remove the muscles from the incubation chambers [1] and wash the samples in ice-cold basal incubation medium [2].

3.3.1. Muscle being removed
3.3.2. Muscle(s) being washed, with medium container visible in frame

3.4. After the wash, quickly dry the muscles on filter paper [1] and freeze the tissue without the suture loops in liquid nitrogen [2].

3.4.1. Muscle being dried
3.4.2. Talent dipping muscle into LN2

3.5. Then collect 100 microliters of the glucose uptake incubation medium from each chamber for minus 20-degree Celsius storage and muscle glucose uptake analysis [1].

3.5.1. Talent transferring medium aliquot from chamber to storage tube

4. Contraction-Stimulated Glucose Uptake 

4.1. To measure the contraction-stimulated glucose uptake, place platinum electrodes centrally and on both sides of the muscles within the incubation chambers [1] and initiate muscle contraction immediately after replacing the basal incubation medium with glucose uptake incubation medium [2].

4.1.1. WIDE: Talent placing electrode(s) into chamber
4.1.2. Medium being added to chamber/muscle contraction being stimulated

4.2. Record the force production from each incubated muscle [1].

4.2.1. Talent recording force production, with screen visible in frame

4.3. After 10 minutes, gently collect and freeze the muscles as demonstrated [1], storing 100-microliter aliquots of the glucose uptake incubation medium from each chamber for muscle glucose uptake analysis as demonstrated [2].

4.3.1. Talent removing electrodes and/or removing muscle from one chamber
4.3.2. Talent placing tube(s) into -20°C storage

5. Skeletal Muscle Homogenization and Radiolabeled 2-Deoxyglucose and Mannitol Determination

5.1. To determine the myocellular signaling by western blotting analysis in the same set of muscle samples, homogenize each frozen muscle sample in 400 microliters of ice-cold homogenization buffer [1] and rotate the sample end-over-end for 1 hour at 4 degrees Celsius [2].

5.1.1. WIDE: Talent places sample(s) in the tissuelyser/initiates homogenization, with buffer container visible in frame as possible
5.1.2. Tube(s) rotating end-over-end

5.2. Then collect the lysate by centrifugation [1-TXT] and measure the amount of protein of interest within each sample pellet according to standard western blot analysis protocols [2].

5.2.1. Talent placing tube(s) into centrifuge TEXT: 20 min, 16,000 x g, 4 °C
5.2.2. LAB MEDIA: Figure 4

5.3. To measure the glucose uptake in each sample, add 150 microliters of supernatant from each sample [1] and 25 microliters of glucose uptake incubation medium from the corresponding incubation chambers to separate liquid scintillation counting vials containing 3 milliliters of liquid scintillation fluid per vial [2].

5.3.1. Talent adding supernatant to vial, with sample tube(s) and fluid containers visible in frame, with fluid
5.3.2. Medium being added to vial, with medium collection and fluid container visible in frame

5.4. Then load the vials onto a liquid scintillation counter [1] and measure radioactivity of 2-deoxyglucose and mannitol according to the manufacturer’s guidelines [2].

5.4.1. Talent loading vial(s)
5.4.2. LAB MEDIA: Figure 2






Protocol Script Questions
A. Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
2.6., 2.8., 2.9., 2.11.-2.13.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1 or 2 individual steps from the script above.
2.11., 2.13.


Results
6. [bookmark: _Hlk27388131]Results: Representative Mouse Soleus and EDL Muscle Metabolic Activity Analysis

6.1. In this representative analysis [1], the basal glucose uptake rates were similar between soleus and EDL muscles isolated from female mice [2].

6.1.1. LAB MEDIA: Figure 2
6.1.2. LAB MEDIA: Figure 2 Video Editor: please emphasize Basal data bars

6.2. Glucose uptake increased in soleus and EDL muscles in response to both submaximally [1] and maximally effective insulin concentrations [2].

6.2.1. LAB MEDIA: Figure 2 Video Editor: please emphasize 100 microU/mL insulin data bars
6.2.2. LAB MEDIA: Figure 2 Video Editor: please emphasize 10 mU/mL insulin data bars

6.3. Moreover, both submaximal and maximal insulin-stimulated glucose uptakes were significantly higher in the soleus muscle [1].

6.3.1. LAB MEDIA: Figure 2 Video Editor: please add/emphasize ## symbols over 100 and 10 U/mL data bars

6.4. In contrast, contraction-induced glucose uptake was significantly higher in the EDL compared to the soleus muscle [1].

6.4.1. LAB MEDIA: Figure 2 Video Editor: please add/emphasize ## over Contraction data bar

6.5. Here, the maximal muscle force produced in soleus and EDL muscles during the 10-minute stimulation period can be observed [1].

6.5.1. LAB MEDIA: Figure 3

6.6. As expected, the EDL muscle generated more force during the initial part of the stimulation period [1] followed by a faster decline later in the stimulation period [2].

6.6.1. LAB MEDIA: Figure 3 Video Editor: please emphasize EDL data line from 0-100
6.6.2. LAB MEDAI: Figure 3 Video Editor: please emphasize EDL data line from 100-600

6.7. Submaximal and maximal insulin concentrations [1] induced an increase in the phosphorylation of Akt (A-K-T) Threonine-308 (three-oh-eight) and TBC1D4 (T-B-C-one-D-four) Serine-588 (five-eighty-eight) [2] while contraction induced an increase in the phosphorylation of AMPK (A-M-P-K)-alpha Threonine-172 and ACC (A-C-C) Serine-212 [3].

6.7.1. LAB MEDIA: Figure 4 
6.7.2. LAB MEDIA: Figure 4 Video Editor: please emphasize bands in lanes S and M for pAkt Thr308 and pTBC1D4 Ser588 rows
6.7.3. LAB MEDIA: Figure 4 Video Editor: please emphasize bands in C lanes of pAMPK Thr172 and pACC Ser212 rows

6.8. Neither insulin nor contraction led to a change in the total protein content [1].

6.8.1. LAB MEDIA: Figure 4 Video Editor: please emphasize bands in lanes S, M, and C or Akt2, TBC1D4, AMPKalpha2, and ACC rows







Conclusion
7. Conclusion Interview Statements
7.1. Rasmus Kjøbsted: Before attempting to measure the glucose uptake in isolated mouse muscles, it is vital to thoroughly practice the dissection of the soleus and EDL muscles [1].
7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (2.6.-2.9., 2.11.-2.13.) 
7.2. Rasmus Kjøbsted: Following assessment of the muscle glucose uptake, the remaining muscle protein lysate can be used for additional biochemical analyses that may elucidate the observed changes in glucose uptake rates [1].
7.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  
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