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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? N 
B.   Software Usage: Does your protocol include detailed descriptions of software usage? N
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.)
2.1, 2.2, 2.4, 2.5, 3.7, 3.11
D.  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. (Please do not list entire sections.) 
3.10: Manually triturate the DRG, which should be gentle and smooth. 
3.11: Well control the inside diameter of the flame-polished Pasteur pipette and be careful not to create bubbles when triturating the cells.
E.  Will the filming need to take place in multiple locations? N

1. Introduction (Author Interviews) 

A. Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Ya-Tin Lin: This method can help answer key questions in the sensory research field, such as peripheral nociception [1-INT]. 
1.1.1. Named author speaks the soundbite to camera, interview style.
1.2. Ya-Tin Lin: The main advantage of this technique is that investigating the cellular mechanism of sensory neurons with the model that most simulates to physiological condition [1-INT]. 
1.2.1. Named author speaks the soundbite to camera, interview style.

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

1.9. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at Chang Gung University.


Protocol: (read by voice talent at JoVE)
Author note: Because the need of video filming, the door of culture hood was opened to the top in most of the shots. However, it is incorrect. The door should be opened just above the operated hands. Please make sure it (the wide-opened culture hood door) will not been seen in the final video.
2. Isolation of Rat Lumbar DRG
2.1. Collect the lumbar dorsal root ganglia from the trunk of a 2 to 3-week-old rat [1-MED-TXT].  Begin by making two cuts along the sides of the spinal column and one lateral cut to mark the rostral extent of the lumbar spine [2-CU]. Then, use bone cutting forceps to remove the dorsal muscles of the spine [3-MED-over the shoulder].
2.1.1. Talent with the trunk of the rat on ice. The skin and organs have already been removed. Talent sprays gloves with ethanol (blood and tissue have already been cleaned off) and picks up the scalpel. TEXT: See written protocol for details of trunk preparation.
2.1.2. The three cuts are made as described. 
2.1.3. Talent uses bone cutting forceps to remove the dorsal muscles of the spine. 
2.2. Next, remove the dorsal portion of the vertebrae and expose the spinal cord [1-ECU].
2.2.1. *film as written. Shot ends with the spinal cord visible to camera. 
2.3. Then use dissection scissors and forceps [1-MED-over the shoulder] to remove the spinal cord [2-ECU]. 
2.3.1. Talent puts down bone cutters and picks up dissection scissors and forceps one by one to remove the spinal cord. (Author Comment: The dissection scissors and forceps could not be picked up on the same time)
2.4. Identify the lumbar DRG by counting vertebrae from the last rib [1-CU]. This diagram shows the vertebrae positions [2-LM]. 
2.4.1. Talent’s fingers count the vertebrae with forceps from the last rib. 
2.4.2. LAB MEDIA: 57567_Chen_Figure_1C. 
2.5. Use micro-scissors to collect the twelve, bilateral, lumbar DRG from L1 to L6. Remove any attached neuronal fibers to improve the purity of the culture [1-CU].
2.5.1. The L5 DRG is collected (the gaps are visible where DRGs from L1-L4 have been collected) and any fibers connected to the DRG are trimmed. 
2.6.   Transfer each lumbar DRG to a 35-mm culture dish containing 2 milliliters of ice-cold serum-free medium [1-CU]. 
2.6.1. The collected DRG is placed in a culture dish containing ice-cold medium. The other DRGs collected from L1-L5 are visible in the dish. 
3. Primary Culture of Rat DRG 
3.1. Transfer the DRG-containing 35-mm dish into a laminar hood [1-MED], and wash the DRG with serum-free medium 3 times by pipette [2-CU]. 
3.1.1. Talent sprays the outside of the dish with ethanol solution, cleans the dish with paper towel and places it in the hood. 
3.1.2. The medium is aspirated from the dish and then a second or two later fresh medium is added. 
3.2. Use sterile tweezers to move the DRGs to a new 35-mm culture dish, containing 2-milliliters of sterile collagenase type IA [1-MED-over the shoulder-TXT]. 
3.2.1. Talent collects the tissue from the 35-mm dish with tweezers and transfers it to the prepared dish of collagenase. TEXT: 1 mg/mL collagenase type IA in serum-free medium. 
3.3. Place the tissue in collagenase solution in the 37 °C tissue culture incubator for 30 minutes to begin dissociation of the cells [1-MED].
3.3.1. Talent opens the door of the incubator, places the dish inside and then closes the door of the incubator. Please also get a shot of the dish on the shelf to be used for 3.5.2. (Author Comment: the color of solution here is different than in the dish of 3.5.2) TEXT: The incubation time is critical to the success of the procedure. 
3.4. Following the incubation, remove the collagenase solution [1-MED-over the shoulder] and wash the DRG 3 times in 2 milliliters of Hank's balanced salt solution [2 CU]. 
3.4.1. Talent seated at the TC hood aspirates the collagenase solution from the dish. 
3.4.2. HBSS is dispensed into the dish and then aspirated leaving the tissue and a small amount of HBSS in the dish. Then fresh HBSS is added to the dish. 
3.5. Next, add 2 milliliters of pre-warmed 0.05% trypsin-EDTA to the dish [1-MED] and digest the DRG in the incubator for 30 minutes as before [2-MED-TXT].
3.5.1. Talent adds trypsin to the dish. 
3.5.2. Use 3.3.1. Shot of the dish in the incubator. TEXT: The incubation time is critical to the success of the procedure. 
3.6. After digestion, use a glass pipette to transfer the 2 milliliters of DRG-containing solution to a 15-milliliter centrifuge tube [1-MED-over the shoulder].
3.6.1. *film as written.  
3.7. Ya-Tin Lin: The DRG might stick to the glass pipette so this step should be performed with care [1-INT]. DRG loss can be avoided by keeping the DRG-containing solution in the tapered end of a glass pipette and transferring the solution into the centrifuge tube slowly but without pause [2-CU]. 
3.7.1. Ya-Tin Lin: Speaks the whole of the 3.7. soundbite to camera from beginning to end i.e. “The DRG…slowly but without pause” 
3.7.2. The solution is in the end of the tapered end of the pipette above the centrifuge tube it is then expelled slowly. (Author comment: The shot could not be filmed as written because it is in the centrifuge tube and difficult to be focused) Video Editor please show this footage over Talent’s voice over. 
3.8. Next, centrifuge the solution at 290 x g for 5 minutes at 4 °C [1-MED-over the shoulder/MED]. 
3.8.1. Talent places the centrifuge tube containing the DRGs and a balance tube into the centrifuge, closes the lid and starts the spin. Please also get footage with the shot concentrated on the centrifuge as the tube and balance are placed and the lid is closed inside to cover 3.10.1. (Author Comment: the color of solution in the tube is different than in the tube of 3.10.1)
3.9. After centrifuging, remove the supernatant [1-CU] and add another 2-milliliters of serum-free medium to resuspend the DRG [2-MED-TXT].
3.9.1. The supernatant is aspirated from the tube leaving the pellet visible to camera. 
3.9.2. Talent pipettes a 2 mL volume from a labeled bottle/tube of SFM and adds it to the pellet pipetting up and down gently for once. (TEXT: See written protocol for media formulations). 
3.10. Repeat the wash twice [1-MED], using 2-milliliters of pre-warmed culture medium to resuspend the tissue after the final centrifugation [2-MED].  
3.10.1. Use 3.8.1. The tube and balance are placed inside the centrifuge and the lid is closed. 
3.10.2. Talent pipettes from a labeled bottle of culture medium and dispenses the volume into the tube with the pellet and re-suspends the pellet. 
3.11. Use the flame-polished pipette to manually triturate the DRG approximately 60 times [2-CU]. 
3.11.1. [bookmark: _GoBack]Talent holds a Pasteur pipette in the flame of a Bunsen burner and turns is gently to polish the tip. TEXT: Length 230 mm and tip head inner diameter 1 mm 
3.11.2. The flame-polished pipette (now with a rubber policeman on the end) is inserted into the cell suspension and the cell suspension is triturated up and down about 10 times before the shot ends. (Author Comment: The flame-polished pipette need to be prepared and sterilized by auto-clave before experiment start.)
3.12. Next, remove a poly-L-lysine-coated 24-well plate containing 1-millliliter of culture medium per well from the CO2 incubator [1-MED-over the shoulder]. Aspirate the incubated culture medium from the dish [2-MED]. 
3.12.1. Talent reaches into the TC incubator and retrieves the plate. 
3.12.2. Talent aspirates the medium from the wells.  
3.13. Seed the DRG cells from one rat into four of the wells. This gives a seeding density of approximately 5 x 104 cells per well [1-MED].  
3.13.1. Talent aspirates the cell suspension from the tube last seen in 3.11.2. and dispenses a volume into four of the wells of the 24-well plate (Author comment: which already contain 0.5 ml of culture medium). 
3.14. The following day [1-MED], replace the culture medium with medium supplemented with 10-micromolar cytarabine and 100 nanograms per milliliter NGF [2-MED-over the shoulder-TXT]. 
3.14.1. Talent (wearing something different to show that this happens on the next day) brings the plate to the TC hood. 
3.14.2. Talent changing the medium in the plate. TEXT: Refresh the medium every two days thereafter. 
4. Transfection of DRG Cells with NPFFR2 siRNA
4.1. On Day 3 after cell plating, change the medium to 0.5-milliliters of pre-warmed serum-free medium [1-CU], and incubate for one hour [2-MED-over the shoulder]. 
4.1.1. 0.5 mL of medium is added to each of the four wells containing cells.  
4.1.2. Talent (wearing something different to show that this a different day) closes the door is the incubator and walks out of shot. 
4.2. During the incubation, add 50-millimolar siRNA in 1-microliter of RNase-free water to 12.5-microliters of serum-free medium per transfection [1-MED]. Then pipette 2.5-microliters of transfection reagent into 10-microliters of serum-free medium for each transfection [2-CU].
4.2.1. Talent pipettes a small volume from a labeled tube of siRNA and dispenses it into an Eppendorf tube containing a small volume of medium. (Author Comment: The action were repeated four times for four different wells)
4.2.2. Shot of another Eppendorf tube next to the first one as a small volume of transfection reagent is pipetted into the medium in the tube. (Author Comment: The action were repeated four times for four different wells)
4.3. Mix both solutions by pipette, and incubate this mixed transfection solution for 10 minutes at room temperature [1-MED-over the shoulder].
4.3.1. Talent pipettes the whole volume from one of the tubes and dispenses it into the other tube. Talent then closes the lid of the tube. (Author Comment: The action were repeated four times for four different wells)
4.4. After 10 minutes, add the transfection solution into the wells of the DRG-containing 24-well plate and mix by shaking gently [1-MED]. 
4.4.1. Shot of the 24-well plate as Talent pipettes transfection mixture from the microfuge tube and adds to each of the four wells wells containing cells in turn. 
4.5. Following a 6-hour incubation, add 0.5-milliliters of culture medium with 20 percent F-B-S, 10 micromolar Ara-C and 100 nanograms per milliliter NGF into each well of cells [1-MED]. 
4.5.1. Talent pipettes from a labeled bottle of supplemented medium and dispenses it into the four wells of the plate that contain cells. 
4.6. Finally, incubate the DRG in a 37 °C CO2 incubator for another 66 hours [1-WIDE-TXT]. 
4.6.1.  Talent places the plate in the incubator and then closes the door and walks out of shot. TEXT: Refresh the medium at 48 h.
5. Release of Neurotransmitters from Primary DRG Cells
5.1. On Day 6 after plating, and 72 hours after siRNA transfection, change the culture medium to 200-microliters of serum-free medium [1-CU]. 
5.1.1. 200 ul of serum-free medium is pipetted into the wells of the plate from 4.6.1. (there is no need to prepare another dish of cells for this). 
5.2. Following a 30-minute incubation, add 1-microliter of the stimulation chemical and gently mix by pipetting. The NPFFR2 agonist dNPA and corresponding vehicle are used here [1-MED]. 
5.2.1. Talent (wearing something different if possible) pipettes from a labeled vial NPFFR2 dNPA or vehicle and adds it to one of the wells. Talent then repeats the action for the remaining wells. (Author Comment: There were two vials of dNPA and another two vials of vehicle)
5.3. After incubating for the required period [1-WIDE], collect the culture medium from the culture dish [2-MED], and centrifuge at 5,000 x g for 5 minutes at 4 °C to remove any suspended impurities [3-MED-over the shoulder]. 
5.3.1. Talent walks from the TC incubator to the hood with the plate in hand. 
5.3.2. Talent pipettes the medium from the wells of the plate and dispenses it into a centrifuge tubes. 
5.3.3. Talent places the tubes into the centrifuge and balances the tubes with each other with a balance tube, closes the lid and starts the spin. 
5.4. Collect the supernatant from the centrifugation [1-MED] and dilute with phosphate-buffered saline as needed [2-CU]. Assay the levels of neurotransmitters with commercially-available enzyme immunoassay kits [3-MED]. 
5.4.1. The supernatants areis sucked up into a tube and dispensed into another tubes. 
5.4.2. The supernatants are dispensed into the PBS-containing tubes. PBS is dispensed into the tube. 
5.4.3. Talent pipettes the diluted supernatant into the wells of an ELISA plate. 
6. Results: Stimulation-Induced Release of Neurotransmitters from Cultured DRG Cells
6.1. On day 1, the cell body of a single neuron, indicated by the arrow, was attached on the bottom of a dish. A glial cell indicated by an arrowhead is also present [1-LM]. 
6.1.1. LAB MEDIA: 57569_Chen_Figure3A. Show image. 
6.2. The glial cells duplicated and extended processes to surround the cell body of the sensory neuron on day 2 [1-LM]. 
6.2.1. LAB MEDIA: 57569_Chen_Figure3B. Show image. 
6.3. A process that was even more prominent on day 3 [1-LM].  
6.3.1. LAB MEDIA: 57569_Chen_Figure3C. Show image. 
6.4. In another culture, CGRP protein was stained to reveal the shape of neurons. CGRP protein staining appears in the cytoplasm and axons of sensory neurons [1-LM]. 
6.4.1. LAB MEDIA: 57569_Chen_Figure4A. Show image. 
6.5. The nuclear morphologies of neurons and glial cells are distinct when stained with DAPI [1-LM].
6.5.1. LAB MEDIA: 57569_Chen_Figure4B. Show image. 
6.6. The neurons have a larger and more rounded nucleus than glial cells. By comparison, the nuclei of glia are more oval in shape [1-LM]. 
6.6.1. LAB MEDIA: 57569_Chen_Figure4C. Show image. 

7. Conclusion (said by authors on camera)
7.1. Ya-Tin Lin: Once mastered, this technique can be done in two and half hours if it is performed properly [1-INT].
7.1.1. Named author speaks the soundbite to camera, interview style.
7.2. Ya-Tin Lin: After watching this video, you should have a good understanding of how to dissect and culture the DRG and use it as a tool to investigate underlying physiological functions[1-INT].
7.2.1. Named author speaks the soundbite to camera, interview style.
7.3. Ya-Tin Lin: Don't forget that working with primary cells can be much more difficult than working with regular cell lines and being gentle is always the best way when performing this procedure [1-INT]. 
7.3.1. Named author speaks the soundbite to camera, interview style.
   

Provided Media

2.4.1.   57569_Chen_Figure_1C.tif   color imaging of tissue processing diagram
57569_Chen_Figure_1.pptx  color imaging of tissue processing diagram
6.1.1.   57569_Chen_Figure_3A.tif   color imaging of the morphology of living DRG cells on Day1
6.2.1.   57569_Chen_Figure_3B.tif   color imaging of the morphology of living DRG cells on Day2
6.3.1.   57569_Chen_Figure_3C.tif   color imaging of the morphology of living DRG cells on Day3
57569_Chen_Figure_3.pptx  color imaging of the morphology of living DRG cells
6.4.1.   57569_Chen_Figure_4A.tif   color imaging of immunostaining of cultured DRG cells
6.5.1.   57569_Chen_Figure_4B.tif   color imaging of immunostaining of cultured DRG cells
6.6.1.   57569_Chen_Figure_4C.tif   color imaging of immunostaining of cultured DRG cells
57569_Chen_Figure_4.pptx  color imaging of immunostaining of cultured DRG cells
6.7.1.   57569_Chen_Figure_5A.tif   color imaging of the release of CGRP from cultured DRG cells
6.7.2.   57569_Chen_Figure_5B.tif   color imaging of the release of substance P from cultured DRG cells
57569_Chen_Figure_5.pptx  color imaging of the release of neurotransmitters from cultured DRG cells

General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions are included in the email accompanying the finalized script.
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