[image: ]FINAL SCRIPT: APPROVED FOR FILMING


Submission ID #:  61908
Scriptwriter Name: Domnic Colvin
Project Page Link:  https://www.jove.com/account/file-uploader?src=18881988

Title:   Fecal (micro) RNA Isolation

Authors and Affiliations: 								
Fyonn H. Dhang,1,2 Howard L. Weiner1,2 Shirong Liu,1,2

1Ann Romney Center for Neurologic Diseases, Department of Neurology, Partners Multiple Sclerosis Center, Brigham and Women’s Hospital and Harvard Medical School, Boston, MA, USA
2Evergrande Center for Immunologic Diseases, Harvard Medical School and Brigham and Women’s Hospital, Boston, MA, USA
						

Corresponding Authors: 
[bookmark: _Hlk25233958]Shirong Liu	(sliu22@bwh.harvard.edu)

Email Addresses for All Authors: 

fdhang@partners.org
hweiner@rics.bwh.harvard.edu
sliu22@bwh.harvard.edu



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?  No

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 videographer steps away (≥6 ft/2 m) and begins filming, then the interviewee removes the mask for line delivery only. When take is captured, 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?   NO

Current Protocol Length

Number of Steps:  17
Number of Shots:  39

Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Howard L. Weiner: We present a protocol for isolating RNA from fecal samples to study microRNAs. 

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

1.2. Shirong Liu: This protocol can be used to isolate RNA from feces with high quality and quantity. It minimizes RNAs from living microbes. It is important to emphasize that Lysis/Binding Buffer is not used in this protocol.

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


OPTIONAL: 
1.3. Fyonn H. Dhang: This protocol is simple and straightforward. 	Comment by Anastasia Gomez: Authors: Fyonn will be introduced as this statement is delivered, so we won’t need an introduction of demonstrator statement. 

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



1.4. 

Protocol
2. Feces resuspension and organic extraction
2.1. Begin by resuspending 25 to 100 milligrams of fecal samples in 600 microliters of sterile 1x DPBS in a 2-milliliter microcentrifuge tube [1]. Videographer: This step is important!
2.1.1. Talent adding DPBS to the fecal sample. 

2.2. Incubate the tube containing the sample at room temperature for 30 minutes [1]. Then, mash the mixture with a 1-milliliter pipette tip [2] and vortex well [3].  
2.2.1. Talent incubating the tube.
2.2.2. Talent mashing the mixture with tip.
2.2.3. Talent vortexing the tube.

2.3. Resuspend the mixture in a homogenizer with a setting for one cycle at 4000 rotations per minute for 45 seconds to optimize and increase the quantity and quality of RNA [1]. Videographer: This step is important!
2.3.1. Talent adding the mixture in the homogenizer.

2.4. Add 600 microliters of acid-phenol-chloroform solution to the sample [1] and vortex the mixture for 60 seconds [2]. Alternatively, to optimize and increase quantity of RNA in the yield, mix it with a homogenizer [3-TXT]. 
2.4.1. Talent adding acid-phenol: chloroform to the sample.
2.4.2. Talent vortexing the solution.
2.4.3. Talent adding the sample in homogenizer for better yield of RNA. TEXT: one cycle at S4000 and 45 s

2.5. Centrifuge the sample for 15 minutes at 10,000 times g at room temperature to separate the aqueous and organic phase [1]. Repeat the centrifugation until the interphase is compact [2].
2.5.1. Talent centrifuging the sample.
2.5.2. Talent repeating the centrifugation.

2.6. Transfer the upper aqueous phase carefully without disturbing the lower phase to a new 2-milliliter microcentrifuge tube with a hinge cap [1]. Videographer: This step is difficult and important!
2.6.1. Talent transferring the aqueous phase in microcentrifuge tube.
3. Final RNA isolation 
3.1. Add ACS grade 100% ethanol at 1.25 times the volume of the acquired aqueous phase [1] and vortex for 3 seconds [2]. Place the filter cartridge into the collection tubes [3]
3.1.1. Talent adding 100% ethanol to the sample.
3.1.2. Talent vortexing the mixture.
3.1.3. Talent placing the filter cartridge on the collection tubes.

3.2. Load 600 microliters of each of the samples in the filter cartridge provided in the micro RNA isolation kit [2]. 
3.2.1. Talent adding each sample mixture to the filter cartridge.

3.3. Centrifuge at 10,000 times g for 90 seconds to filter the mixture through the cartridge [1], then discard the filtrate [2]. Repeat this until the entire volume of the mixture is filtered through the same filter membrane in successive applications [3].
3.3.1. Talent centrifuging the filter tube assembly.
3.3.2. Talent discarding the obtained filtrate in the collection tube.
3.3.3. Talent adding more sample to the filter.

3.4. After all the sample is filtered, add 700 microliters of micro RNA wash solution 1 into the same filter cartridge [1]. Centrifuge for 60 seconds to filter the wash solution through the filter cartridge [2].
3.4.1. Talent adding miRNA wash solution 1 to the filter tube.
3.4.2. Talent centrifuging the tube.

3.5. Discard the filtrate [1] and place the filter cartridge on the same collection tube [2].
3.5.1. Talent discarding the obtained filtrate.
3.5.2. Talent placing the same filtrate on the same collection tube.

3.6. Wash the filter cartridge with 700 microliters of Wash solution 2/3 (pronounce ‘two-three’) prepared in ACS grade 100% ethanol [1], and centrifuge at 10,000 times g for a minute [2]. Discard the obtained filtrate [3] and place the filter cartridge into the same tube [4]. 
3.6.1. Talent washing filter with 700 µL of Wash solution 2/3.
3.6.2. Talent centrifuging the filter.
3.6.3. Talent discarding the obtained filtrate.
3.6.4. Talent placing the same filtrate on the same collection tube.

3.7. Wash the filter cartridge with 500 microliters of Wash solution 2/3 [1] and centrifuge at 10,000 times g for a minute [2]. Discard the obtained filtrate and place the filter cartridge into the same collection tube [3]. 
3.7.1. Talent washing filter with 500 µL of Wash solution 2/3.
3.7.2. Talent centrifuging the filter.
3.7.3. Talent discarding the obtained filtrate.

3.8. Wash the filter cartridge with 250 microliters of Wash solution 2/3 prepared in ACS grade 100% ethanol [1], and centrifuge at 10,000 times g for a minute [2]. Discard the obtained filtrate and place the filter cartridge into same collection tube [3]. 
3.8.1. Talent washing filter with 250 µL of Wash solution 2/3.
3.8.2. Talent centrifuging the filter.
3.8.3. Talent discarding the obtained filtrate.

3.9. Finally, transfer the filter cartridge into a new collection tube [1] and spin the assembly for 5 minutes to remove the residual fluid [2]. Videographer: This step is important!
3.9.1. Talent transferring the cartridge to new collection tube.
3.9.2. Talent spinning the assembly.

4. Elution of the RNA with nuclease-free water
4.1. Transfer the filter cartridge into a new collection tube [1], then add 50 microliters of nuclease-free water to the center of the filter [2] and cap the tube [3].
4.1.1. Talent transferring the filter cartridge to a new tube.
4.1.2. Talent adding nuclease-free water to the filter.
4.1.3. Talent capping the tube.

4.2. Incubate the tube at room temperature for 10 minutes [1], then spin the tube for 5 minutes at 8,000 times g to recover the RNA into a new collection tube [2]. Videographer: This step is important!
4.2.1. Talent incubating the tube at RT.
4.2.2. Talent putting the tube in the centrifuge and closing the lid. 



Results
5. The electrophoresis assay and nanodrop results of the extracted RNA.
5.1. A chip-based electrophoresis assay of RNA suggests that representative RNA isolates from mouse and human feces are low in or lack of 18S and 28S rRNA compositions, and the size of RNA isolates falls in the small RNA region [1]. 
5.1.1. LAB MEDIA: Figure 1A. Video editor emphasize on the peaks.

5.2. A further small RNA electrophoresis with the chip-based electrophoresis revealed that a large portion of the RNAs are of microRNA size [1].
5.2.1. LAB MEDIA: Figure 1B. Video editor emphasize on the peak zone highlighted between the dotted lines. 

5.3. The purity of the extracted RNA was high as indicated by the absorbance ratio of 2.0 for 260 and 280 nanometer wavelengths and 1.8 ratio value for absorbance at 260 and 230 nanometers [1].
5.3.1. LAB MEDIA: Table 1. Video editor emphasize on the rows D and E.



Conclusion
6. [bookmark: _Hlk27388131]Conclusion Interview Statements

6.1. Shirong Liu: To ensure success of the organic extraction, make sure that the phases are obvious and only transfer the upper aqueous phase without disturbing the lower phase, even at the cost of a reduced volume of aqueous phase transferred.

6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.6.1.
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