[image: ]FINAL SCRIPT: APPROVED FOR FILMING

Submission ID #: 61117
Scriptwriter Name: Bridget Colvin 
Project Page Link: https://www.jove.com/account/file-uploader?src=18640733

Title: Intratracheal Instillation of Stem Cells in Term Neonatal Rats

Authors and Affiliations: Chung-Ming Chen1,2, Yue-Jun Chen1, and Zheng-Hao Huang1 

1Department of Pediatrics, School of Medicine, College of Medicine, Taipei Medical University
2Department of Pediatrics, Taipei Medical University Hospital

Corresponding Author:
Chung-Ming Chen	
cmchen@tmu.edu.tw 

Co-authors: 
dolphin2266@hotmail.com 
u0809426@tmu.edu.tw 





Author Questionnaire 

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique?  N  

2. Software: Does the part of your protocol being filmed demonstrate software usage?  Y
If Yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps. Please upload all screen captured video files to your project page by the script return deadline

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

Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Chung-Ming Chen: Intratracheal stem cell instillation is a clinically viable technique for delivering stem cells and drugs into the neonatal rat lung to evaluate treatment efficacy [1].

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

REQUIRED: 

1.2. Chung-Ming Chen: This technique may be modified for use with a variety of pulmonary applications in the neonatal rat and is a relatively easy and cost-effective method for pulmonary disease treatment [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 Institutional Animal Care and Use Committee (IACUC) Taipei Medical University.


Protocol
2. Intratracheal Instillation 
2.1. On postnatal day 5, restrain anesthetized Sprague-Dawley rat pups on a 60-degree-angled intubation stand [1-TXT] and affix laboratory labeling tape to all four limbs of each pups to secure them in place [2].
2.1.1. WIDE: Talent restraining pup(s) Videographer: More Talent than pup in shot TEXT: Anesthesia: 2% isoflurane
2.1.2. Limb being taped Videographer: Important shot

2.2. Apply tape below each nose to fix the heads [1] and pinpoint the first neck for puncture tracheotomy [2].

2.2.1. Tape being placed Videographer: Important shot
2.2.2. Neck being pinpointed Videographer: Important shot

2.3. [bookmark: _Hlk31963471]Use a 75% alcohol prep pad to disinfect the incision area [1] and make a vertical, 0.3-centimeter, midline incision above the trachea to avoid damaging the carotid arteries [2].

2.3.1. Skin being wiped Videographer: Important shot
2.3.2. Incision being made Videographer: Important shot

2.4. Use curved-tip tapered tweezers without a hook to dissect away the fat and muscle layers to locate the trachea [1]. 

2.4.1. Fat being dissected Videographer: Important shot

2.5. When the trachea can be observed, use the tweezers to grasp the trachea [1] and use a 100-microliter syringe equipped with a 30-gauge needle to inject 1 x 105 firefly luciferase-GFP (G-F-P)-labeled mesenchymal stromal cells [2-TXT] in 30 microliters of saline into the trachea during the inspiratory phase [3].

2.5.1. Trachea being grasped Videographer: Important shot
2.5.2. 30 microliters of MSC being loaded into syringe Videographer: Important shot TEXT: GFP: green fluorescent protein
2.5.3. MSC being injected Videographer: Important shot
[bookmark: _Hlk32501928]
2.6. When all of the cells have been injected, close the incision with one 6-0 silk stitch [1], tying the knot as tightly as possible [2] and cutting the ends of the suture as short as possible [3].

2.6.1. Suture being placed Videographer: Important shot
2.6.2. Knot being tied Videographer: Important shot
2.6.3. Ends being cut Videographer: Important shot

2.7. Then allow the pup to recover from the anesthesia in a warm spot with monitoring until it is warm, pink, and capable of spontaneous movement [1] before returning the animal to its cage [2-TXT].

2.7.1. Talent placing pup onto warming pad or under heat lamp Videographer: More Talent than pup in shot 
2.7.2. Talent placing pup into cage TEXT: Repeat for each pup Videographer: More Talent than pup in shot
 
3. Pulmonary Mesenchymal Stromal Cell (MSC) Distribution Monitoring 

3.1. To track the transplanted human mesenchymal stromal cells, 15 minutes after the rats have recovered from the surgery [1], intraperitoneally inject the re-anesthetized pups with 125 milligrams/kilogram of luciferin potassium salt in PBS [2].

3.1.1. WIDE: Talent loading syringe, with luciferin potassium salt container visible in frame
3.1.2. Pup being injected

3.2. Ten minutes after the injection, use a small-animal imaging system [1] to acquire sequential images at 5-15-second intervals with a medium binning, a 1 f/stop, and a 26-centimeter field of view [2]. 

3.2.1. Talent loading pup(s) into imager
3.2.2. Talent at imager, imaging pup(s), with monitor visible in frame

3.3. Then use the imaging software to quantify the luminescence activity from the lungs based on the automatic regions of interest [1].

3.3.1. SCREEN: Living Image? 4.7.3 (64-bit) 2020-04-08.mp4: Luminescence activity being quantified NOTE to video editor: File was uploaded but it has a weird name so I wasn’t able to open it.


Protocol Script Questions
A. Which steps from the protocol are the most important for viewers to see? 
2.1.-2.6.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
n/a



Results
4. Results: Representative Human MSC Characterization and Distribution

4.1. A high level of GFP expression is observed in luciferase firefly-labeled human mesenchymal stem cells [1].

4.1.1. LAB MEDIA: Figure 1A Video Editor: please emphasize green signal in Merge image

4.2. Mesenchymal stem cells can be further characterized by their cell surface marker expression [1] and their ability to differentiate [2] into osteocytes [3], chondrocytes [4], and adipocytes [5].

4.2.1. LAB MEDIA: Figure 1B Video Editor: please emphasize blue peaks in graphs
4.2.2. LAB MEDIA: Figure 1C
4.2.3. LAB MEDIA: Figure 1C Video Editor: please emphasize osteocyte image
4.2.4. LAB MEDIA: Figure 1C Video Editor: please emphasize chondrocyte image
4.2.5. LAB MEDIA: Figure 1C Video Editor: please emphasize adipocyte image

4.3. Luminescence imaging of the transplanted human mesenchymal cells in vivo [1] reveals an absence of luminescence signaling in the lung regions of rats treated with normal saline [2].

4.3.1. LAB MEDIA: Figure 2 Video Editor: please emphasize NS rat image and data bar

4.4. In rats treated with mesenchymal stem cells, luminescence is observed within the trachea and central lung regions of those animals [1].

4.4.1. LAB MEDIA: Figure 2 Video Editor: please emphasize MSCs rat images and data bar

4.5. Indeed, in this representative analysis, quantification of the luminescence intensity revealed that rats treated with mesenchymal stem cells [1] exhibited an approximately 13-fold increase in luminescence activity compared to rats treated with normal saline [2].

4.5.1. LAB MEDIA: Figure 2 
4.5.2. LAB MEDIA: Figure 2 Video Editor: please add/emphasize bracket and asterisks


Conclusion
5. [bookmark: _Hlk27388131]Conclusion Interview Statements

5.1. Chung-Ming Chen: When attempting this procedure, it is important to dissect and isolate the trachea without damaging the surrounding arteries [1].

5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (2.4., 2.5.) 

5.2. Chung-Ming Chen: This technique allows study of the effects of the intratracheal administration of cells and drugs on neonatal pulmonary diseases using rats as a model for human patients [1].

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