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Protocol: 

2. Immunoprecipitation using Protein A/G Plus Agarose Beads

2.1. To begin, place the pre-collected cells in a microcentrifuge and spin for 13,000 rpm for 3 minutes [1-WIDE-TXT].
2.1.1.  Talent approaches the microcentrifuge, places the tube into the centrifuge, and closes the lid.  TEXT: 13,000 rpm, 3 min 
[bookmark: _GoBack]
2.2.  Following the spin, remove the supernatant…(1- CU) and then resuspend the cells in 500L of lysis buffer RIPA with PMSF (2–MED).   Now, disrupt the cells using a few quick pulses with a vortex (3–MED-over-the-shoulder) and then aspirate the lysate a few times with a 25G needle attached to a syringe, taking care to avoid creating bubbles (4–ECU).  Place the cells on ice for 15 minutes (5- MED). 
	2.2.1.  Zoom in to show the buffer being removed from the cells.
	2.2.2.  Talent pipets 500 L of lysis buffer onto the cells. Editor: Include the ‘pipet up and down to mix’ part
	2.2.3.  Talent places tube on the vortex. Editor: It is enough to show the vortex once
	2.2.4.  Zoom in to show the lysate being aspirated up and down using the needle.
	2.2.5.  Talent places the tube on ice and sets the timer.
	
2.3.  After incubating the samples on ice, centrifuge the lysate for 15 minutes at 4 °C (1– WIDE-TXT).  
2.3.1.   Talent places the tubes into the centrifuge.  TEXT: 13,000 rpm, 15 min, 4 °C

2.4. Label a new 1.5 mL microcentrifuge tube (1-CU).  Following the spin, transfer the supernatant to the freshly labeled tube and discard the pellet (2–MED).
2.4.1.   Talent labels the tube.
2.4.2.   Talent transfers the lysate to the tube and throws the old tube in the waste.

2.5.  Next, pre-clear the lysate of contaminants that bind nonspecifically to either the agarose beads or the primary antibody by adding 20L of the Protein A/G PLUS agarose beads (1-MED-TXT) and 1g of an isotype control antibody to the lysate – which in this example is a mouse IgG1 isotype control (2-MED).  Incubate the tube on a rotator in a cold room for 30 minutes (3-WIDE-TXT).
2.5.1.   Talent pipets the agarose beads and adds it to the lysate tube. TEXT: Vortex beads to ensure they are evenly resuspended
2.5.2.   Talent pipets the control antibody and adds that to the tube.
2.5.3.   Talent walks to the cold room and places the tube on the rotator. TEXT:  30min, 4 °C

2.6. After rotating the lysate in the cold room for 30 minutes, centrifuge the sample at 3200 rpm for 30 seconds at 4 °C  (1–MED–over the shoulder-TXT).  Remove the tube from the centrifuge and transfer the pre-cleared supernatant to a fresh, labeled 1.5mL microcentrifuge tube (2–CU).  Discard the pellet (3–MED).
2.6.1.   Talent puts the tube into the centrifuge.  TEXT:  3200 rpm 30 s, 4 °C
2.6.2.   Talent removes the tube from the centrifuge, pipets out the supernatant, and adds it to a new tube.
2.6.3.   Talent throws the old tube into the waste. Editor: 2.6.2 and 2.6.3 were combined into 1 shot.
       
2.7.  Now, determine the protein concentration of the cell lysate by performing a Bradford assay.  Label 7 1.5 mL microcentrifuge tubes 1-6 and ‘Sample’ (1-CU), and aliquot 1000 L of the Bradford Reagent into each tube (2–MED).  Six of the tubes will be used to make a standard curve by adding various amounts of known quantities of BSA to each tube (3–MED), the amounts to add are listed in this table (4-Storyboard).   In the 7th ‘Sample’ tube, add 1 L of the pre-cleared lysate (5–CU).  
2.7.1.   Talent labels the tubes 1-6 and ‘Sample’
2.7.2.   Talent pipets 1000L of the Bradford Reagent into each tube. Editor: Showing pipetting into any 1 tube is enough.
2.7.3.    Show talent pipetting the BSA and changing the pipet volume to the next amount to pipet the next concentration.  Editor: Show pipetting from BSA tube to another tube, changing pipette capacity, and then pipetting up for a second tube. Video shows extra rounds of it, pick any one. It’s okay to show cut shots of the three actions as well.
2.7.4.   Storyboard
2.7.5.   Zoom in to show the talent getting 1l of the pre-cleared lysate. Editor: Show 00:22-00:32 only

2.8. Place 200 L from each of the 7 tubes into individual wells of a flat-bottom, 96 well plate, repeating each sample in triplicate so that there are three columns of seven samples (1–MED).
2.8.1.   Show the talent pipetting 200l three times from each sample into a 96 well plate – show at least two samples being aliquoted in this manner. Editor: Pipetting from one tube into 3 wells is one round of the action. Show two rounds in total. 

2.9. Read the plate on a plate reader using a wavelength of 595nm (1–MED-TXT).  After creating a standard curve in Excel (2-MED-over-the-shoulder), calculate the protein concentration of the pre-cleared lysate (3–CU).
2.9.1.    Talent approaches a plate reader and inserts the plate. TEXT: 595 nm Editor: Use from 00:28
2.9.2.   a) Show talent working on an excel sheet Editor: This shot was added.
2.9.2 b) Talent plotting the wavelength of the sample within the determined standard curve.

2.10.  Next, label two 1.5 mL microcentrifuge tubes – one as ‘Control’ (1–CU) and the other as ‘Test,’ (2–CU) which in this example will be the c-myc (pronounced c-mick) antibody.  Place 500 g of the pre-cleared lysate into each of these tubes (3- MED), and then bring the total volume for each tube up to 500 L using lysis buffer (4 – MED – over the shoulder).
2.10.1.   Talent labels one tube as control
2.10.2.   Talent labels the other tube as test
2.10.3.   Talent pipets the same amount of lysate into each of the tubes.
2.10.4.   Talent pipets lysis buffer into each tube Editor: Shot starts at 00:25
 

2.11. Next, add 2g of the anti-c-myc antibody to the test group tube (1–CU).  For the control, add 2g of the mouse IgG1 isotype control antibody (2–CU).
2.11.1. Zoom in on pipetting the antibody into the test group tube
2.11.2. Zoom in on pipetting the control antibody into control tube

2.12. Once the antibodies are added to the tubes, place the samples on a rotator in a cold room and incubate for 2 hours (1–WIDE-TXT).
2.12.1. Talent places tubes on rotator in the cold room and starts it. TEXT:  4 °C, 2h
2.12.2. Show talent setting timer with rotator in view.  TEXT:  4 °C, 2h Editor: Don’t use 2.12.2

2.13. Now, add the agarose beads.  To do this, it is recommended to cut off the end of a pipette tip (1–CU),  and then using this modified tip add 20L of the Protein A/G PLUS agarose beads to each tube (2–MED–over the shoulder).   Incubate the tubes on a rotator in the cold room overnight (3–WIDE–TXT).
2.13.1.  Zoom in on the talent cutting the end of a pipette tip
2.13.2. Talent uses the modified pipette tip to pipet the agarose bead slurry into each tube.
2.13.3.   Talent walks to cold room and places the tube on the rotator.  TEXT:   4 °C, O/N; Alternatively, 4oC, 1h Editor: Missing shot. 2.5.3 and 2.12.1 are the same action, and either of those can be used here.

2.14. Following the incubation, remove the tubes from the rotator (1-MED) and spin the lysates in the microcentrifuge to pull down the beads (2–MED-over the shoulder–TXT).
2.14.1. Talent moves the tubes from the rotator. Editor: use take 2
2.14.2. Talent places the tubes in the microcentrifuge.  TEXT: 3200 rpm 30 s, 4 °C

2.15. After the spin is complete, remove the tubes from the centrifuge (1–MED) and aspirate the supernatant from each tube (2–CU).  
2.15.1. Talent moves the tubes from the centrifuge.
2.15.2. Talent pipets the supernatant from each tube. Editor: Use entire VO for shot 2.15.2

2.16. Next, wash the beads using 500L of 1x Dulbecco’s PBS (1-CU).  Place the tubes in a microcentrifuge and spin down for 30 seconds at 4 °C (2-MED-TXT).  
2.16.1. Talent adds 500L of 1x Dulbecco’s PBS to each tube.
2.16.2. Talent places the tubes in the microcentrifuge and hits start. TEXT:  3200 rpm  30 s, 4 °C Editor: Do not use this shot. Use 2.3.1 or 2.6.1 or 2.14.2_tk1 instead.

2.17. Following this, remove the supernatant (1–CU).  Repeat the wash and centrifuge steps one more time for a total of two times (2–MED–over the shoulder). 
2.17.1. Talent pipets off the supernatant from each tube.
2.17.2. a) Talent adds 500L of 1X Dulbecco’s PBS to each tube and 
2.17.2 b) talent places the tubes in the microcentrifuge. Editor: This was broken up into 2 shots

2.18. Remove the tubes from the microcentrifuge (1–WIDE), and aspirate the buffer from each tube (2-CU).  Using gel-loading tips (3–CU), remove any leftover buffer from the beads, keeping the beads on ice to elute the bound protein (4–MED).  
2.18.1. Talent removes the tubes from the microcentrifuge.
2.18.2. Zoom in on talent aspirating the buffer from the beads.
2.18.3. Take a close-up shot of the talent placing a gel-loading tip on his/her pipet.
2.18.4. Talent removes the leftover buffer from the beads in each tube and places them on ice. Editor: Showing one tube is enough


3. IP verification through Western blot analysis

3.1. In this example, the protein is eluted into SDS-PAGE running buffer by boiling for Western blot analysis [1-WIDE].  To do this, re-suspend the beads in 20 L of SDS-PAGE loading dye containing beta-mercaptoethanol or -ME (pronounced B-M-E) (2–CU)
3.1.1.  Establishing shot: Talent sets out on the bench the reagents and some equipment needed for the Western blot
3.1.2. Talent pipets 20 L of loading dye into each tube.

3.2. Boil the samples at 95 °C for 5 minutes to dissociate the immunocomplexes from the beads (1–MED). 
3.2.1. Talent places the tubes in a heat block and sets a timer

3.3.  Then, centrifuge the beads at maximum speed for 10 seconds at room temperature (1-MED–TXT)
3.3.1.   Talent places the tubes in a microcentrifuge and hits start.  TEXT: 13,000 rpm, 10s, RT

3.4. Remove the tubes from the microcentrifuge and hold them in a rack at room temperature (1–MED).  Using gel loading tips, carefully pipet the samples from the beads and load them into wells of a 4-15% gradient SDS-PAGE gel (2–CU).  In addition to the samples, load a lane with a protein ladder as well as a lane with the pre-cleared lysate to serve as a loading control (3–MED).    
3.4.1.   Talent removes the tubes from the microcentrifuge and places them in a rack at room temperature.
Editor: Missing shot. However, there’s options.
1) a zoomed in version of 00:00-00:07 of shot 3.3.1 can be used, to basically show the tubes on the rack. 
2) It is also possible, though a little adventurous, to recreate this shot using shot 3.3.1 played backwards, showing the talent open the centrifuge and take out the tubes, followed by a close-up of the tubes on the rack.
3) Parts of other centrifuge shots with this same centrifuge can also be used, but tubes cannot be shown, since the tubes at this step contains a blue solution, which is not the case in other steps.
3.4.2.   Talent pipets the boiled samples and adds them to a lane in the gel.
3.4.3.   Talent pipets a ladder and the pre-cleared lysate to lanes in the gel. 

3.5.   Once the gel is loaded, run the gel at 100V (1–MED–over the shoulder).
3.5.1.   Show talent setting the voltage to 100V and hitting start Editor: Don’t show the E1 error message coming up

3.6. After the dye front has reached the bottom of the gel, which should take approximately 1 hour (1-CU), stop the gel and make a Western blot sandwich, ensuring that the PVDF membrane is between the gel and the red cathode (2–MED-over the shoulder). 
3.6.1.   Show a close-up on the gel with the dye front run to the bottom.
3.6.2.   Talent makes a Western blot sandwich.

3.7. Place the Western blot sandwich in the transfer apparatus (1-MED), and transfer the proteins on the gel to the membrane for 1h at 100V (2–MED–over the shoulder).
3.7.1.   Talent places the Western blot sandwich in the transfer apparatus.
3.7.2.   Talent sets the power pack to 100V and sets the timer for 1h.  TEXT: 1h, 100V Editor: Use take 2

3.8. After the transfer is complete, place the membrane in 5mL of block to prevent the antibodies from binding nonspecifically to the membrane (1–MED-TXT).  Rock at a low setting for an hour at room temperature (2–MED-TXT). 
3.8.1.   Talent adds 5mL of block to the membrane. TEXT: Block: 5% milk in TBST Editor: Use take 1, can add part of take2 if you want to or need to.
3.8.2.   Talent places container on a rocker and sets timer.  TEXT:  1h, RT

3.9.   When the timer sounds, remove the blocking buffer (1–MED-TXT).  Add 5mL of the blocking buffer with the detection antibody to the membrane - here, an anti-c-myc antibody that is different than the one used for the pulldown is used (2-MED-over the shoulder). Incubate the blot overnight at 4 °C on a rocker at a low setting (3–WIDE-TXT).
3.9.1.   Talent removes the blocking buffer. TEXT: Optional - Include a TBST wash after the blocking
3.9.2.   Talent adds 5mL of the antibody in blocking buffer to the membrane.
3.9.3.   Talent walks to the membrane to the cold room and places it on a rocker.  TEXT:  4oC, O/N

3.10. Following the incubation, remove the antibody and blocking buffer (1-MED).  Wash the blot using 5mL of TBST for 5 minutes at room temperature on a rocker at a low setting (2–MED-TXT).  This wash step should be repeated 2-5 times for a total of 3-6 washes, using fresh TBST for each wash (3-WIDE). 
3.10.1. Talent removes the buffer.
3.10.2. Talent pipets 5mL of TBST and starts shakersets timer.  TEXT:  5 min, RT Editor: Take1 has the ‘pipets TBST’ while take2 has the ‘pipets TBST and starts shaker’. Feel free to use take2, or combine parts of both shots
3.10.3. Talent removes the wash and replaces it with a fresh TBST.

3.11. Remove the final wash and add diluted HRP-tagged anti-rabbit light chain secondary antibody in 5mL blocking buffer with 1:1000 of Secondary antibody to the blot (1–MED).  Incubate the blot on a rocker at a low setting for 1 h at room temperature (2–WIDE–TXT).
3.11.1.  Talent removes the wash buffer and adds the secondary antibody. Editor: Take 1 covers 3.11.1 and 3.11.2
3.11.2.   Talent places the blot on a rocker and sets a timer.  TEXT: 1h, RT

3.12. Next, remove the buffer and wash the blot with 5mL of TBST (1–MED).  Incubate this wash on a rocker at a low setting for 5 minutes at room temperature (2–MED-over the shoulder–TXT).  Repeat this wash for a total of six-twelve washes, each with a fresh 5mL of TBST (3–WIDE).
3.12.1. Talent removes the buffer and adds 5mL of TBST.
3.12.2. Talent places the blot on a rocker and set a timer.  TEXT: 5 min, RT . Editor: 3.12.1 and 3.12.2 were merged into one shot
3.12.3. Talent removes the buffer and adds a fresh 5mL of TBST.

3.13. Remove the final wash by first pouring the liquid off of the blot (1–MED).  Then, using tweezers, dab the edge of the blot on a laboratory wipe to remove any excess liquid (2–CU) and then place the blot in a fresh container (3–MED).
3.13.1. Talent pours off the 5mL from the blot.
3.13.2. Talent lifts the blot using tweezers and daps the blot on a wipe.
3.13.3. Talent places the blot in a fresh container

3.14. Next, cover the blot with 1x Chemiluminescent Detection Reagent (1-CU) and incubate for 1 minute (2–MED-TXT).  
3.14.1.  Talent adds reagent to blot. Zoom in on blot being completely covered with the detection reagent.
3.14.2. Talent sets the timer for 1 min. TEXT: Important - the following steps should be done in quick succession as the detection reagent is light and time sensitive.

3.15. Working quickly, dab the edge of the blot on a laboratory wipe to remove any excess detection reagent (1-CU) and then place the blot on the imaging surface of the Imager tray (2–MED–over the shoulder).  Image using the Chemiluminescent Program to capture multiple time points from 10 - 30 seconds (3-SCREEN).
3.15.1. Talent daps the blot on laboratory wipes using tweezers.
3.15.2. Talent places the blot on the imaging surface of the Imager tray
3.15.3. Talent clicks on the Chemiluminescent Program and captures multiple images Editor: All ‘SCREEN’ captures are from ‘Raw’ shots. For this one, use 00:17-00:25 and 1:24-1:42 and 02:16-02:20 (highlight the ‘imaging’ tab)

3.16. After the blot is imaged, choose an image with optimal band visibility (1–SCREEN), and then export that image (2–SCREEN).  
3.16.1.  Talent choses an image.
3.16.2.   Talent clicks on EXPORT. Editor: 3.16.1 and 3.16.2 were merged into one shot. Use take1. For 3.16.1, use 00:07-00:13. For 3.16.2, use 00:20-00:28

3.17. Prior to moving the blot, use the Imager to take a picture of the blot to capture the location of the ladder (1–SCREEN).  Then, export that image also (2– SCREEN).
3.17.1. Talent takes a picture of the blot.
3.17.2. Talent clicks on EXPORT.  Editor: 3.17.1 and 3.17.2 were merged into one shot. For 3.17.1, use 00:00 – 00:04. For 3.17.2, use 00:17 – 00:22.

3.18. Finally, using a slide preparation software such as Powerpoint (1-SCREEN), align the bands and ladder images to form one image (2–SCREEN-TXT).
3.18.1.  Talent opens Powerpoint. Editor: Use 00:08-00:13
3.18.2. Talent aligns the two images to make one image. TEXT: Alternatively, Use the ‘merge’ function in the Image acquisition software.  Editor: Use 00:34-00:50


4. Results 


4.1. This image shows the Western Blot result for immunoprecipitation of the protein c-Myc from thymocyte cells. (1–Storyboard).  From left to right, the lanes represent the isotype control, the c-myc IP, and the pre-cleared lysate input. The lane on the extreme right is a merged image of the molecular weight ladder (2–Storyboard). 
4.1.1.  See Storyboard
4.1.2.  See Storyboard

4.2. The strong band at around 25kDa is from the light chain, and the one at 50kDa is from the heavy chain of the binding antibody, and are non-specific to the IP or the samples. c-myc runs around 67kDa on Western Blots, and is usually visible just below the 75 kDa ladder band (1–Storyboard).
4.2.1. See Storyboard

4.3. In this blot, the c-myc band is visible in the second lane, but absent in the first lane, indicating that the IP antibody successfully pulled down c-myc.  There is no visible band in the pre-cleared lysate lane, suggesting that this protein has low endogenous expression levels (1 – Storyboard).  .  
4.3.1.   See Storyboard 
