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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)_____N____  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: ___
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)____N____ 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.
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps using the step numbers listed in this document. ____4.5-4.9

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list the steps using the step numbers listed in this document.__4.5-4.12

E.  Will the filming need to take place in multiple locations? (Y/N) __Y_____ If yes, how far apart are the locations? ___ less than 2 minutes walk (1st vs. 2nd floor of the same building)

1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):

Procedural Narrative:
The overall goal of this procedure is to study the transport of lipid-soluble molecules by the intestine. (Intro)
This is accomplished by first placing differentiated Caco-2 cells in the permeable membrane insert. (P1, Editor, begin with the top left panel.  Begin with the figure minus the orange bar of Caco-2 cells and then add the orange bar.)
Next, the Caco-2 cells are incubated with a lipid mixture and lipoprotein secretion is stimulated. (P2, Editor, using the top right panel.  Begin by adding the purple dots of lipid mixture and then add the gray dots underneath for the lipoproteins.)
Then, the lipoproteins are isolated by using sodium chloride density gradient ultracentrifugation. (P3, Editor, using the bottom left panel, bring in the tube on the left, add the lipoproteins from the row above it as shown in the left tube, then add the arrow and transition to the tube with the lipid drops at the top.  Then add the arrow and remove the lipid drops from the top of the tube.)
Finally, the isolated lipoproteins are negatively stained with phosphotungstic acid. (P4, Editor, from the bottom right panels, add the light blue panel with the yellow oval and tip just below the lipid droplets)
Ultimately, particle size analysis is used to show the relative abundance of chylomicrons to very low-density lipoproteins. (P5, Editor, use the bottom panel of the white balls in the gray/black background here.)
B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Author name Andromeda Nauli: Though this method can provide insight into the transport of dietary lipids by the intestine, it can also be applied to other systems, such as determining the bioavailability of oral lipophilic drugs.

Protocol (read by voice talent at JoVE):

2. Maintenance of Caco-2 Cells
2.1. After implementing gene over-expression and monitoring according to the text protocol, maintain the Caco-2 cells that sustain the gene over-expression.  Using cells that have reached 50-70% confluence, split the cells 1:6 by adding 3 ml of 0.05% Trypsin/0.53mM EDTA and incubating at 37°C until the cells have detached (TEXT:  ~15 min.).  
2.1.1. WIDE/MED Talent sits down at microscope and places flask of cells on stage to monitor

2.1.2. MED/CU Talent under hood adds Trypsin to cells 

2.1.3. WIDE Talent places cells into incubator; B need another version for 2.4.1 below
2.2. Gently pipette the cells several times to avoid clumping.  Then after transferring 0.5 ml of the cells to the apical or upper chamber of a permeable membrane insert containing 10 ml of pre-warmed growth medium, add 10 ml of warm growth medium to the lower, basolateral chamber. 
2.2.1. MED/CU Talent pipettes cells
2.2.2.1 Added to show adding to upper chamber

2.2.2. CU Talent finishes adding cells to upper chamber 

2.2.2.3
Added to show adding to lower chamber
2.2.3. CU Talent adds warmed growth medium to lower chamber

2.3. Gently shake the dishes several times in a forward and backward motion.  Avoid swirling the dishes as this may result in unequal cell dispersion.
2.3.1. CU Talent shakes dish several times, Videographer, get enough footage for both sentences
2.4. Place the dishes on a flat surface in a 37°C and 5% CO2 incubator.  One day later, change the growth medium and continue to change the medium according to the text protocol.   
2.4.1. WIDE Use 2.1.3B here

2.4.2. MED/CU Talent under hood changes growth medium

2.4.2.1. Added to show adding medium

3. Stimulating Lipoprotein Secretion and Lipoprotein Isolation

3.1. Prepare a 100X lipid mixture by adding 900 ul of PBS to 50 mg of oleic acid.  Vortex the mixture vigorously.  Transfer the entire oleic acid mixture to a tube containing 40 mg of lecithin and 48 mg of sodium taurocholate.  Dissolve the lipid mixture by vigorous vortexing.

3.1.1. MED/CU Talent adds PBS to oleic acid to tube
3.1.1.1. Added to show PBS added to oleic acid with vortexting

3.1.2. MED Talent vortexes
3.1.2.1. Added to show PBS/Oleic acid mixture added to lecithin and sodium taurocholate

3.1.3. CU Talent adds oleic acid mixture to tube containing lecithin/sodium taurocholate
3.1.4. MED Talent vortexes

3.2. Add the 900 ul of lipid mixture to 89.1 ml of growth medium and mix.  Filter the solution for the final concentrations in the medium shown here (TEXT:  2.0 mM oleic acid, 1.36 mM lecithin, 1.0 mM sodium taurocholate).  

3.2.1. CU Talent adds lipid mixture to growth medium and mixes

3.2.2. CU Talent filters solution, Editor, make a list of the text

3.3. Using 13-day post confluent Caco-2 cells grown on permeable membrane inserts, add 10 ml of the lipid containing medium to the apical chamber and 10 ml of the growth medium to the basolateral chamber. 

3.3.1. CU Talent adds lipid containing medium to apical chamber 
3.3.1.1. Added to show vortexing

3.3.2. CU Talent adds growth  medium to basolateral chamber

3.4. Incubate for 4 hours at 37°C before collecting the lipoprotein-containing medium in the basolateral chamber. 
3.4.1.  FREEZE FRAME from 2.1.3B (2.4.1) of talent placing cells into incubator
3.5. To isolate the lipoproteins, remove the cell debris from the lipoprotein-containing medium by centrifuging at 2,000 x g for 5 minutes.  

3.5.1. MED Talent places tubes of medium into centrifuge and starts run

3.6. Decant the medium into a 50 ml tube.  Then add 5.95 g of sodium chloride and, if analyzing by transmission electron microscopy, or TEM, add 1 protease inhibitor tablet.

3.6.1. CU Talent decants into 50 ml tube

3.7. Use water to bring the volume to 23 ml and completely dissolve the solutes.  Then decant the solution into a polycarbonate ultracentrifuge tube.
3.7.1. CU Talent adds water and gently dissolves solutes

3.7.2. CU Talent decants into ultracentrifuge tube  

3.8. Use 0.5 ml of water to gently overlay the 1.2g/ml density solution, then balance the tube by weight.  Load the tubes into a T865 rotor and carry out ultracentrifugation at 429,460 x g and 4°C for 24 hours.  

3.8.1. CU Talent adds water to overlay the density solution

3.8.2. MED/CU Talent at scale balancing tubes

3.8.3. MED/CU Talent loads tubes into rotor

3.8.4. MED Talent places rotor in to ultracentrifuge and sets speed and time

3.9. Then, while keeping the tube as still as possible, immediately isolate the top 0.5 ml of solution.

3.9.1. CU Talent pipettes up the top 0.5 ml from tube
3.9.1.1. Added to show w/s of pipetting with ultracentrifuge in shot

4. Transmission Electron Microscopy Analysis
4.1. To carry out TEM analysis, prepare 5 ml of 2% phosphotungstic acid (TEXT: 2% w/v) and adjust to pH 6.0.  Using a syringe filter with a pore size of 0.2 um, filter the solution. 
4.1.1. MED/CU Talent finishes preparing phosphotungstic acid and adjusts pH

4.1.2. CU Talent adds solution to filter 

4.2. Drop 20 ul of the lipoprotein sample on a sterile dish, then drop 20 ul of the filtered phosphotungstic acid next to the sample on the same dish.

4.2.1. CU/ECU Talent drops 20 ul of lipoprotein sample onto sterile dish

4.2.2. CU/ECU Talent drops 20 ul of acid next to sample on dish

4.3. With the dull side towards the sample, gently drop an EM grid onto the lipoprotein drop.  Incubate at room temperature for 1 minute, then gently tap the side of the grid on a filter paper to remove excess sample from the grid.

4.3.1. ECU Talent drops EM grid onto lipoprotein drop

4.3.2. ECU Talent picks up sample grid and gently taps side of grid on filter paper to remove excess sample

4.4. Then, gently drop the grid with the same side resting on the phosphotungstic acid drop and incubate for 1 minute before gently tapping the grid on filter paper to remove the excess solution.  Finally, perform TEM to capture images of lipoproteins. 

4.4.1. ECU Talent drops grid onto acid

4.4.2. ECU Talent picks up grid and taps to remove excess

4.4.3. LAB MEDIA Figure 4, Editor, show this for the last sentence
5. Results: Analysis of Lipoproteins Secreted by Caco-2 Cells
5.1. Shown here are normal 13-days post-confluent Caco-2 cells displaying dome-shaped structures and intracellular lipid droplets that are characteristic of differentiated Caco-2 cells.  At this point, new medium should be added gently because cells are more susceptible to detachment.

5.1.1. LAB MEDIUM Figure 1, Editor, add in the black arrow for the dome-shaped structures and the red arrow for the intracellular lipid droplets

5.2. Using the NaCl density gradient ultracentrifugation method, the lipoproteins secreted by the Caco-2 cells were isolated and analyzed by TEM.  Some of the chylomicrons, which are lipoproteins larger than 80 nm in diameter, are depicted here.  Smaller VLDLs are also present.  A high percentage of chylomicron particles relative to the total number of lipoprotein particles indicates efficient lipid transport.
5.2.1. LAB MEDIA Figure 4, Editor, point out the large particles when chylomicrons are mentioned and point out some of the smaller circles when VLDLs are mentioned.
6. Conclusion (said by authors on camera)
6.1. Author name Andromeda Nauli: After its development, this technique paved the way for researchers in the field of pharmaceutical sciences to explore more extensively the bioavailability of oral lipophilic drugs.

Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

Insert your media filenames here.

Schematic Overview – JoVEgraphicoverview.pptx 
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, as well as an introduction to your videographer, closer to your filming date.
( 2013, Journal of Visualized Experiments


