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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, but not for filming.

3. Filming location: Will the filming need to take place in multiple locations?   No


Current Protocol Length

Number of Steps:  19
Number of Shots:  46

Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. John Gonzalez: Like mammals, muscle fiber number, a major determinant of ultimate muscle mass, is established during poultry embryogenesis. This method allows researchers to study poultry in ovo myogenesis and manipulation of muscle fiber hyperplasia.

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. B-roll: 2.5.1 for ‘in ovo’

1.2. John Gonzalez: This technique requires little investment in equipment and is an easy and relatively low-cost method of studying myogenesis manipulation.

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


OPTIONAL:
1.3. [bookmark: _Hlk84219441]Hanna Alcocer: The researchers new to this technique may struggle in properly incubating the eggs. 

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. B-roll: 2.1.5 for ‘incubating the eggs’ 



Introduction of Demonstrator on Camera

1.4. [bookmark: _Hlk89327072][bookmark: _GoBack]Hanna Alcocer J.M Gonzalez: Demonstrating the procedure will be Morgan Gravely, a Master of Science Graduate Student from my laboratory.   (Note: Alcocer, Xu, and Gravely all participated. Should we have talent read this and say “Demonstrating the procedure are Hanna Alcocer and Morgan Gravely,  Master of Science Graduate Students and Xiaoxing Xu [pronounce: Xi-aox-ing Chu], Doctoral Graduate Student.)
1.4.1. INTERVIEW: Author saying the above. 
1.4.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

Ethics Title Card
1.5. Procedures involving animal subjects have been approved by the University of Georgia Institutional Animal Care and Use Committee.


Protocol
2. Egg Incubation and Treatment Administration
2.1. Before starting the experiment, inspect and discard the eggs of poor quality [1]. Assign and record individual egg numbers to the selected eggs [2] and then weigh the eggs [3]. Next, place eggs in their appropriate incubation tray [4] and preincubate them at 26.6 degrees Celsius with 40% relative humidity for 6 hours [5].                                                                                                                                                                                                                                             
2.1.1. WIDE: Establishing shot of the talent selecting/ rejecting the eggs for the experiment. Videographer: This step is important!
2.1.2. Talent recording egg numbers. The eggs with assigned numbers in the view. 
2.1.3. Talent weighing eggs.
2.1.4. Talent placing eggs in tray.
2.1.5. Talent placing eggs in incubator.

2.2. After incubation, increase and maintain the incubator temperature at 37 degrees Celsius with 40% relative humidity until incubation day 18 [1]. Measure the surface temperature of several eggs throughout the incubator twice daily with a thermal surface thermometer to ensure the surface temperature of the eggs is 37 degrees Celsius [2].
2.2.1. Talent increasing the incubator temperature.
2.2.2. Talent measuring the surface temperatures of several eggs. Videographer: This step is important!

2.3. Keep repositioning the eggs by rotating every hour [1]. To ensure 10% to 12.5% egg weight loss, record the egg weights daily during the first 18.5 days of incubation [2]. 
2.3.1. Talent rotating the eggs.
2.3.2. Talent weighing the eggs. Record in view.

2.4. On day 10 of the incubation, prepare the nicotinamide riboside solution [1-TXT] needed for each 100-microliter in ovo injections treatment as described in the manuscript [2] and maintain the solutions at 37 degrees Celsius in a water bath [3].
2.4.1. Talent preparing the nicotinamide riboside solution. TEXT: Use formula weight of 290.07 g/mol Videographer: This step is important!
2.4.2. LAB MEDIA: Figure 1. 
2.4.3. Talent placing solution in water bath.

2.5. After removing the eggs, one tray at a time, from the incubator [1] and covering with a warm towel [2], candle each egg to locate the yolk sac [3].
2.5.1. Talent removing trays from incubator.
2.5.2. Talent covering eggs in towel.
2.5.3. Talent locating yolk sac with candle. Videographer: This step is important!

2.6. Clean the area of injection with 70% ethanol [1] before inserting a sterile 20-gauge, 2.54-centimeter hypodermic needle 1 centimeter deep into the eggshell [2] to inject the assigned dose of nicotinamide riboside treatment with 100 microliters of sterile saline into the yolk sac [3]. Videographer: This step is important!
2.6.1. Talent cleaning area of injection.
2.6.2. Talent inserting the needle in egg.
2.6.3. Talent injecting the dose into egg.

2.7. Immediately, cover the injection site with a small piece of absolute waterproof tape to avoid excessive moisture loss [1]. 
2.7.1. Talent covering the injection site with a small piece of absolute waterproof tape.

2.8. Once all the eggs have received their treatment, place the tray back into the incubator [1].
2.8.1. Talent placing tray with treated eggs in incubator.

2.9. On the incubation day-18, remove the eggs from the trays [1] to place them in the assigned hatching boxes according to their treatments [2]. Then, place hatching boxes into the incubator with the humidity increased to 60% [3] until all the eggs hatch or until the 23rd day of the incubation [4].
2.9.1. Talent removing eggs.
2.9.2. Talent placing eggs in the assigned hatching boxes.
2.9.3. Talent placing boxes into the incubator.
2.9.4. Hatched eggs.

3. Pectoralis major Muscle Sample Collection
3.1. Before the sample collection, determine the crown-to-rump length of the euthanized chicks by laying the chick on its side with head tucked down and legs under the body [1] and measuring the length from the top of the head to the tail [2].
3.1.1. WIDE: Talent placing a chick for measurements.
3.1.2. Talent measuring crown-to-rump length.

3.2. Then, measure the head width, from one ear hole to the other ear hole [1], and the head length, from the rear of the beak to the back of the cranium [2].
3.2.1. Talent measuring head width.
3.2.2. Talent measuring head length.

3.3. To assess the head circumference, wrap a non-elastic string around the skull from one ear hole to the other [1] and then obtain the measurement of the string with a metric ruler [2].
3.3.1. Talent wrapping a non-elastic string around the skull.
3.3.2. Talent placing the string on a metric ruler to acquire the measurement.

3.4. In the same way, determine the chest circumference by wrapping a string around the chest, under where the wings contact the body [1] before placing the string on a metric ruler to acquire the measurement [2].
3.4.1. Talent wrapping a non-elastic string around the chest.
3.4.2. Talent placing the string on a metric ruler to acquire the measurement.

3.5. Next, spray the breasts of the chick with 70% ethanol [1] and with fingers, pull the feathers and skin to reveal the pectoralis major muscles [2], followed by taking the measurements with digital calipers [3].
3.5.1. Talent spraying the chick with ethanol.
3.5.2. Talent pulling the feathers and skin to reveal the pectoralis major muscles.
3.5.3. Talent measuring with digital calipers.

3.6. Measure the chest width across the chest where the wings contact the body [1] and the chest length from the bottom of the clavicle to the top of the fat pad [2].
3.6.1. Talent measuring chest width.
3.6.2. Talent measuring chest length.

3.7. To extract the right pectoralis major muscle, use surgical scissors or scalpel and forceps to cut along the keel bone [1] before releasing the muscle from the body wall [2]. Videographer: This step is important!
3.7.1. Talent cutting along the keel bone.
3.7.2. The muscle being released from the body wall.

3.8. After removing the pectoralis major muscle [1], lay the muscle flat on a popsicle stick to collect the measurements using digital calipers [2]. Find out the muscle length from the cranial to the caudal part of the muscle [3] and the muscle width at the widest portion of the cranial part of the muscle [4].
3.8.1. Talent removing the muscle.
3.8.2. Talent laying muscle flat on a popsicle stick.
3.8.3. Talent measuring muscle length.
3.8.4. Talent measuring muscle width.

3.9. For determining the muscle thickness, pick up the breast with forceps [1] and measure at the thickest portion of the cranial section of the muscle [2].
3.9.1. Talent picking up the breast with forceps.
3.9.2. Talent measuring muscle thickness.

3.10. When done with the measurements, the right and the left pectoralis major muscles can be stored for further analyses at minus 80 degrees Celsius for up to a year [1].
3.10.1. Talent placing muscle in appropriate container in deep freezer.


Results
4. Results: The Effect of Nicotinamide Riboside on Development and Growth of the Muscle of Broiler Hatched Chick
4.1. The embryos were injected with four nicotinamide riboside doses or DOS (pronounce as ‘Dose’) to study the effect of in ovo feeding [1]. It was observed that there were no DOS effects on the bodyweight of day-18 embryos [2] and hatched chicks [3].
4.1.1. LAB MEDIA: Figure 2.
4.1.2. LAB MEDIA: Figure 2.  Video Editor: Please emphasize image A
4.1.3. LAB MEDIA: Figure 2. Video Editor: Please emphasize image B

4.2. Similarly, no DOS effects were detected on the pectoralis major muscle measurements for all day-18 embryos [1]. 
4.2.1. LAB MEDIA: Figure 3.

4.3. For hatched chicks [1], there were no DOS effects on the pectoralis major muscle length [2] and width measurements [3]; however, DOS did affect the muscle weight [4] and depth [5].
4.3.1. LAB MEDIA: Figure 4.
4.3.2. LAB MEDIA: Figure 4.  Video Editor: Please emphasize image B.
4.3.3. LAB MEDIA: Figure 4. Video Editor: Please emphasize image C.
4.3.4. LAB MEDIA: Figure 4. Video Editor: Please emphasize image A.
4.3.5. LAB MEDIA: Figure 4.  Video Editor: Please emphasize image D.

4.4. The chicks developed from the embryos that were not injected with nicotinamide riboside [1] had pectoralis major muscles that weighed less [2] than the chicks from embryos injected with 500 and 1,000 millimolar nicotinamide riboside [3].
4.4.1. LAB MEDIA: Figure 4 A.
4.4.2. LAB MEDIA: Figure 4 A.  Video Editor: Please emphasize black column.
4.4.3. LAB MEDIA: Figure 4 A. Video Editor: Please emphasize orange and red column.

4.5. The chicks [1] from embryos injected with 0 [2] and 250 millimolar nicotinamide riboside had less pectoralis major depth [3] than the chicks from embryos injected with 500 and 1,000 millimolar nicotinamide riboside [4].
4.5.1. LAB MEDIA: Figure 4 D.
4.5.2. LAB MEDIA: Figure 4 D.  Video Editor: Please emphasize black column
4.5.3. LAB MEDIA: Figure 4 D. Video Editor: Please emphasize grey column.
4.5.4. LAB MEDIA: Figure 4 D. Video Editor: Please emphasize red and orange column.




Conclusion
5. [bookmark: _Hlk27388131]Conclusion Interview Statements

5.1. John Gonzalez: The key to execute a robust experiment is selecting defect-free and uniform eggs. This will ensure that all the effects are treatment catalyzed.

5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. B-roll:2.1.1 for ‘defect-free and uniform eggs’

5.2. Hanna Alcocer: With the harvested pectoralis major muscle, histology can be used to measure muscle fiber morphometrics, and total RNA and protein can be extracted for gene and protein expression analyses, respectively. 

5.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. B-roll: 3.8.2 for ‘pectoralis major muscle’ 

5.3. Morgan Gravely: We are currently studying the effects of this technology on the growth performance and fresh meat quality of treated birds.

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