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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (N)  
2. Does your protocol include software usage? (N)
3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. 
2.5, 2.7, 2.9, 3.2, 4.3
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. 
Section 2.8 & 2.9 are critical as the transfer of the powder from the large polycarbonate grinding vial requires speed and accuracy to prevent the degradation of the material which will compromise the downstream isolation procedures. 
5. Will the filming need to take place in multiple locations? YES
If yes, how far apart are the locations? Close


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

1.1. Brian Jones: The evaluation of molecular profiles in local tissues is a critical step to understanding the mechanisms of action of active pharmaceuticals as they are evaluated in disease relevant pre-clinical models.  In the field of arthritis research, the local tissue environment of interest is the small weight bearing joints which are composed of a complex mixture of bone, cartilage, muscle and immune cells [1].

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

1.2. Brian Jones: Here, we describe a reliable, robust method for the mechanical disruption and/or pulverization of this complex tissue environment in a cryogenically controlled environment. This method can then be used to generate downstream proteomic and transcriptional profiling efforts for the establishing molecular signatures of disease from a single uniform sample source [1].

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

1.3. Fag Shen: This method generates a homogenous powder unlike many other older techniques.  Additionally, the low temperature isolation procedure allows for the isolation of high-quality RNA.  This method can then be used to generate downstream proteomic and transcriptional profiling enabling molecular characterization of relevant disease pathways of interest [1].

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

OPTIONAL Interview Statements: (Said by you on camera)

1.4. Fang Shen: This method could provide insights to any research field that is deriving molecular signatures from tissues.  This method could be extended to any complex tissue system that has dense and difficult to dissociate constituents.  Although we have not evaluated to this point, we could see potential application to dense cartilage tissues like ears or bones [1].

1.4.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.

1.5. Brian Jones: The time critical nature of transferring the powder to tubes for weighing the powder is something that takes practice.  If too much time, is taken the powder will begin to thaw and become amorphous.  When you are trying this technique for the first time it is important to limit the number of samples to 10-15 until you are comfortable with the technique [1].

1.5.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera. 

Introduction of Demonstrator: (Said by you on camera)

1.6. Fang Shen: Demonstrating the procedure will be Angie Neiman, a Senior Associate Scientist from my laboratory [1] [2].
 
1.6.1. Interview style: Author saying the above 
1.6.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.7. All animal experiments were conducted in accordance within the policies of the Institutional Animal Care and Use Committee (IACUC) of Janssen R&D. 
1.8. 

Section - Protocol
2. Cryogenic freezer mill-based pulverization method
2.1. On the day of tissue processing, pre-chill all needed instruments on dry ice for the minimum of 10 minutes [1]. Wear thermal gloves to avoid being harmed by the extreme cold [2].
2.1.1. Establishing shot of the talent approaching the work area and placing the instruments on dry ice.
2.1.2. Talent puts on thermal gloves.
2.2. Next, transfer each of the prepared mouse paw into a separate 1.5 milliliter microcentrifuge tube [1-TXT] and immediately snap freeze in liquid nitrogen [2]. Store the frozen paws at -80 degrees Celsius [3-TXT].
2.2.1. Talent transfers the “paws” to microcentrifuge tubes. TEXT: See text for details on sacrificing mice and acquiring paws. Videographer: Plastic will be used to represent the mouse paws.
2.2.2. Talent freezes the tubes in liquid nitrogen.
2.2.3. Talent places the frozen tubes into a freezer. TEXT: Do not store samples for > 1 week.
2.3. When ready to continue, fill a freezer mill with liquid nitrogen and let it equilibrate for at least 10 minutes [1]. Place the unprocessed sample on dry-ice, and keep it there to avoid freeze-thaw cycles [2].
2.3.1. Talent fills a freezer mill with liquid nitrogen.
2.3.2. Talent places the unprocessed sample on dry-ice.
2.4. Then, transfer one hind paw into a pre-chilled large polycarbonate grinding vial with a bottom steel plug [1]. Insert the pre-chilled steel impactor [2] and close the polycarbonate grinding vial with the pre-chilled top steel plug [3].
2.4.1. Talent transfers one hind paw into a pre-chilled large polycarbonate grinding vial.
2.4.2. Talent inserts the pre-chilled steel impactor into the grinding vial.
2.4.3. Talent closes the polycarbonate grinding vial with the pre-chilled top steel plug.

2.5. Transfer the large polycarbonate grinding vials with the samples into the pre-filled freezer mill [1] and close the lid with the rubber clasp found at the front of the instrument [2]. Let the samples cool in the liquid nitrogen for 1 minute [3].
Videographer: This is one of the most important steps for viewers to see.
2.5.1. Talent transfers the grinding vials with the samples into the pre-filled freezer mill.
2.5.2. Talent closes the lid of the freezer mill with the rubber clasp.
2.5.3. Talent sets a timer for 1 minute and walks away from the freezer mill.
2.6. Next, set the freezer mill to the 1 minute program with 10 cycles per second [1]. Press the start button and wait for the freezer mill to complete its cycle [2].
2.6.1. Talent sets the freezer mill to the described program.
2.6.2. Talent presses the start button.
2.7. After this, open the lid of the freezer mill and take out the large polycarbonate grinding vial [1]. Place the grinding vial into an extractor [2] and remove the top steel plug by placing downward pressure on the black handle until the steel plug slides out of the polycarbonate tube [3].
Videographer: This is one of the most important steps for viewers to see.
2.7.1. Talent opens the lid of the freezer mill and takes out a large polycarbonate grinding vial.
2.7.2. Talent places the grinding vial into an extractor.
2.7.3. Talent removes the top steel plug as described.
2.8. Transfer the opened grinding vial onto dry ice [1] and use pre-chilled forceps to remove the steel impactor [2]. Transfer the frozen powder into a pre-chilled 50 milliliter conical tube [3].
Videographer: This is one of the most difficult steps to perform.
2.8.1. Talent places the opened grinding vial onto dry ice.
2.8.2. Talent uses pre-chilled forceps to remove the steel impactor.
2.8.3. Talent transfers the frozen powder to a conical tube.
2.9. Weigh out between 30 and 50 milligrams of the frozen powder into a tared 1.5 milliliter microcentrifuge tube for RNA extraction, and between 100 and 200 milligrams for protein extraction [1]. Store the pulverized samples at -80 degrees Celsius and proceed to RNA and protein isolations within 24 hours [2].
Videographer: This is one of the most important steps for viewers to see, and one of the most difficult to perform.
2.9.1. Talent weighs out some of the frozen powder into tubes as described.
2.9.2. Talent stores the samples in a freezer.

3. RNA extraction 
3.1. First, add 10 microliters of beta-mercaptoethanol (“beta mer-cap-to ethanol”) for each milliliter of RLT buffer [1-TXT]. Calculate the volume of RLT Buffer corresponding to a ratio of 23.3 milliliters per milligram of tissue [2] and add the appropriate volume of RLT buffer with beta-mercaptoethanol to the tube with frozen powder [3].
3.1.1. Talent adds -ME to the tube. TEXT: -ME: -mercaptoethanol.
3.1.2. Talent calculates the volume of RLT Buffer needed. This can be done either on a workstation computer or in a laboratory notebook.
3.1.3. Talent adds the appropriate volume of RLT buffer with -ME to the tube with frozen powder.
3.2. Vortex the sample at 3,000 rpm for 10 seconds [1]. Use a 1 milliliter pipettor to pipet up-and-down vigorously 10 times [2] and vortex the sample again at 3,000 rpm for 20 seconds [3].
Videographer: This is one of the most important steps for viewers to see.
3.2.1. Talent vortexes the sample.
3.2.2. Talent pipets the sample up-and-down vigorously.
3.2.3. Talent vortexes the sample.
3.3. Centrifuge at 13,000 x g for 2 minutes [1] and transfer 700 microliters of the supernatants to a fresh tube [2]. Add 700 microliters of ethanol to this tube [3] and load 700 microliters of the sample onto an RNA purification column [4].
3.3.1. Talent places the tubes into a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
3.3.2. Talent transfers some of the supernatants to a fresh tube.
3.3.3. Talent adds ethanol to the tube.
3.3.4. Talent loads some of the sample onto an RNA purification column.
3.4. Centrifuge the tube at a speed of at least 10,000 x g for 30 seconds [1]. Discard the flow through and load the remaining part of the sample onto the RNeasy column [2] and centrifuge the tube again at a speed of at least 10,000 x g for 30 seconds [3].d
3.4.1. Talent places the tubes into a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
3.4.2. Talent loads the remaining part of the sample onto the RNeasy column.
3.4.3. Talent places the tubes into a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
3.5. Discard the flow through and wash the column by adding 700 microliters of RW1 buffer [1] and centrifuging at a speed of at least 10,000 x g for 30 seconds [2]. Optionally, perform a DNase digestion step following the manufacturer’s instructions [3].
3.5.1. Talent adds RW1 buffer to the column to begin washing it.
3.5.2. Talent places the tubes into a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
3.5.3. Talent performs a DNase digestion step. Any action in this process can be filmed for this shot.
3.6. Then, wash the column twice by adding 500 microliters of RPE buffer [1] and centrifuge at a speed of at least 10,000 x g for 30 seconds [2], making sure to discard the flow through each time [3].
3.6.1. [bookmark: _GoBack]Talent adds RPE buffer to the column.
3.6.2. Talent places the tubes into a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
3.6.3. Talent discards the flow through from the column.
3.7. After this, dry the column by centrifuging it at a speed of at least 10,000 x g for 2 minutes [1]. Elute the RNA by adding 50 microliters of water [2] and centrifuging at a speed of at least 10,000 x g for 2 minutes [3]. Collect the flow through and transfer it to a new 1.5 milliliter tube [4].
3.7.1. Talent places the tubes into a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
3.7.2. Talent adds water to the column.
3.7.3. Talent places the tubes into a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
3.7.4. Talent transfers the flow through to a new tube.
3.8. Determine the quantity of RNA using the researcher’s method of choice [1] and store at -80 degrees Celsius before further analysis [2].
3.8.1. Talent determines the quantity of RNA. Any action from any process can be filmed for this shot as it is representative. Alternatively, the talent can be shown at a workstation computer, reviewing previously obtained data.
3.8.2. Talent stores the samples in a freezer.

4. Protein extraction 
4.1. Dilute the 10x cell lysis stock solution to 1x cell lysis stock solution with cell culture grade water [1]. Reconstitute the Protease Inhibitor Cocktail Set I with 1 milliliter of water to make a 100x protease inhibitor stock [2].
4.1.1. Talent dilutes 10x cell lysis stock solution with cell culture grade water.
4.1.2. Talent reconstitutes the Protease Inhibitor Cocktail Set I with water.
4.2. Add 100 milliliters of protease inhibitor to 9.9 milliliters of 1x Cell Lysis buffer to obtain a 1x final stock solution [1]. Add 4 microliters of ice-cold Cell Lysis Buffer for each milligram of tissue powder [2] and add one 5 millimeter stainless steel bead to the tube [3].
4.2.1. Talent adds protease inhibitor to 1x Cell Lysis buffer.
4.2.2. Talent adds ice-cold Cell Lysis Buffer to the tube.
4.2.3. Talent adds a stainless steel bead to the tube.
4.3. Vortex the tube at 3,000 rpm for 60 seconds [1]. Transfer the tube to wet ice and continue to the next sample [2]. Then, place all sample tubes in a centrifuge box [3] and shake the box on a rocker at 1,000 rpm and at 4 degrees Celsius for 1 hour [4].
Videographer: This is one of the most important steps for viewers to see.
4.3.1. Talent vortexes the tube.
4.3.2. Talent transfers the tube to wet ice.
4.3.3. Talent places all of the tubes into a centrifuge box.
4.3.4. Talent places the box on a rocker.
4.4. After 1 hour, centrifuge the tubes at 10,000 x g and at 4 degrees Celsius for 15 minutes [1]. Transfer the supernatants into a fresh tube, making sure to avoid the fat layer on the top [2].
4.4.1. Talent places the tubes into a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
4.4.2. Talent transfers the supernatants into a fresh tu.
4.5. Determine the total protein concentration [1-TXT]. Aliquot each sample into 1.5 milliliter microcentrifuge tubes [2] and store them at -80 degrees Celsius until ready to perform further analysis [3].
4.5.1. Talent determines the total protein concentration. Any action from any process can be filmed for this shot as it is representative. Alternatively, the talent can be shown at a workstation computer, reviewing previously obtained data. TEXT: 10 – 30 fold dilutions of protein lysate are ideal for a BCA test.
4.5.2. Talent aliquots the samples into microcentrifuge tubes.
4.5.3. Talent stores the microcentrifuge tubes in a freezer.



Section – Results
5. Results: Evaluating the Molecular Pathways of Tissue Inflammation in a Collagen Induced Arthritis Model
5.1. In this study, a cryogenic pulverization method is used to process murine paws in order to improve the yield and quality of RNA or protein extracted from the tissues and enable the analysis of molecular profiles associated with inflammatory responses [1].
5.1.1. LAB MEDIA: Figure 2. Video Editor: Show only Figure 2A.
5.2. A representative gel image visualization shows the RNA extracted from front paws of CIA mice [1]. The 28S rRNA and the 18S rRNA bands indicate that all of the samples have sufficient amount of intact RNA [2].
5.2.1. LAB MEDIA: Figure 2. Video Editor: Still show only Figure 2A.
5.2.2. LAB MEDIA: Figure 2. Video Editor: Still show only Figure 2A.
5.3. A representative scatter plot of the total protein concentrations – based on protein BCA analysis – is shown here [1]. Total protein concentrations from naïve mice, CIA mice or CIA mice under various treatments are comparable across groups [2].
5.3.1. LAB MEDIA: Figure 2. Video Editor: Show only Figure 2B.
5.3.2. LAB MEDIA: Figure 2. Video Editor: Still show only Figure 2B.
5.4. Luminex analyses are then conducted to determine the concentrations of inflammatory cytokines and chemokines in the protein extract [1]. A representative scatter plot of the concentrations of normalized cytokines and chemokines reveals that, when compared to naïve mice, several cytokines are elevated in CIA mice and treatment with anti-IL17A antibody significantly inhibits production of several cytokines [2].
5.4.1. LAB MEDIA: Figure 2. Video Editor: Show only Figure 2C.
5.4.2. LAB MEDIA: Figure 2. Video Editor: Still show only Figure 2C. In each plot, emphasize all of the data groupings for CIA mice (all of the data sets except for the black data set, which is for naïve mice).
5.5. Microarray analysis is performed to evaluate transcriptome changes in CIA and treatment-related effects [1]. A representative heatmap plot of genes significantly increased in CIA mice compared to naïve mice is shown here [2].
5.5.1. LAB MEDIA: Figure 2. Video Editor: Show only Figure 2D.
5.5.2. LAB MEDIA: Figure 2. Video Editor: Still show only Figure 2D.
Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera)
6.1. Brian Jones: When performing this procedure, it is critical for researcher to minimize the time that the tube and powder are kept out of dry ice to prevent thawing of the powder and subsequent problems with degraded RNAs and Protein [1] [2].
6.1.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
6.1.2. B-roll suggestion: Shot 2.8.3.

6.2. Brian Jones: The high quality of the molecular signatures that are generated from this technique allows researchers to interrogate the unique profile that a therapeutic will impart and further allow for the differentiation of different mechanisms that can be used to treat arthritic conditions [1].

6.2.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
6.3. Fang Shen: This technique could be utilized to extract a number of dense tissues like ears and bone to further evaluate molecular signatures in these tissues of interest [1].
6.3.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
6.4. Brian Jones: Understanding how therapeutics modulate the molecular signatures of disease enabled us to better evaluate what specific signaling pathways are modulated and what pathways are not regulated with the therapeutic mechanism being evaluated [1].
6.4.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
6.5. Fang Shen: When working with liquid nitrogen and dry ice, it is imperative to use personal protective equipment including properly rated gloves and face shields.  Exposure of skin for more than a few seconds can cause severe burns [1].
6.5.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
6.6. Fang Shen: When working with large quantities of dry ice, it is important to work in a well-ventilated area as dry ice sublimates to release carbon dioxide gas [1].
6.6.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
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