Submission ID #: 53624
Editor Name: Erin Betters
Videographer name: Tobie Openshaw
Film Date: 11/5/2015

Authors and Affiliations: Han Jen Lin, Siou Huei Wang, Yu Hui Pan, Shih Torng Ding

Department of Animal Science and Technology, National Taiwan University, Taipei, Taiwan

Title: Primary endodermal epithelial cell culture from the yolk sac membrane of Japanese quail embryos


Corresponding Author: 
Shih Torng Ding
Department of Animal Science and Technology, 
National Taiwan University. 
Taipei, Taiwan
sding@ntu.edu.tw 	 

Co-authors:
f00626001@ntu.edu.tw 
r01626031@ntu.edu.tw 
r00626002@ntu.edu.tw 
sding@ntu.edu.tw

A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)__YES__ (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: ZEISS Stemi 2000-c, Objective: 1.25x 1098-424, Eyepiece: W-PI 10x/23
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)___NO___ 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 individual steps using the step numbers listed in this document. (Please do not list entire sections.) _3.4, 3.6, 3.7, 3.8, 3.9, 4.3, 4.4__
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.)  3.9, 4.3-4.4  
E.  Will the filming need to take place in multiple locations? (Y/N) _NO. If yes, how far apart are the locations? ___________________________________________________


1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 

A. Experimental Goal (read by voice talent at JoVE):

The overall goal of this ex vivo explant procedure is to improve the collection—and extend the application—of avian endodermal epithelial cells, in order to study the function of enzymes and proteins in mediating nutrient utilization by avian embryos.

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Han-Jen Lin: This method can help answer key questions regarding lipid utilization during avian embryogenesis, such as how yolk lipids are packaged and transported from the yolk to the embryo during the later stages of development. 
1.2. Siou-Huei Wang: The main advantage of this technique is that we can successfully explant functional endodermal epithelial cells from Japanese quail yolk sac membranes, which can be utilized as a model to study avian embryonic development.

(Note to Authors: The “Optional Interview Statements” section is meant to introduce new authors—individuals that did not present the statements in Section B. This section has been removed to adhere to our format.) 

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 the Research Ethics Office of National Taiwan University.

Protocol (read by voice talent at JoVE):
2. Preparation of basal medium and wash solutions
2.1. Begin by making a 10X PBS solution as described in the text protocol [2.1.1-WIDE]. Dilute this stock solution 1:10 to prepare 1X PBS, which will be used to wash the yolk sac membrane during endoderm dissection [2.1.2-MED].
2.1.1. Establishing shot of talent at bench with reagents.
2.1.2. Show talent making solution, with “1X PBS” label in frame.
2.2. To prepare growth medium for endodermal epithelial cells, or EECs (Pronounced: E-E-Cs), first supplement DMEM/F-12 with 10% newborn calf serum...and 1% penicillin-streptomycin-amphotericin solution [2.2.1-MED/CU-TXT].
2.2.1. Show talent first adding newborn calf serum to DMEM/F12, then adding antibiotic solution to this mixture. If possible, show “DMEM/F12”, “FBS”, “newborn calf serum (NCS)” and “Pen-Strep-Ampho” labels in frame; TEXT: EEC: Endodermal Epithelial Cells.
2.3. Afterwards, insert the probe of a pH meter into previously prepared DMEM. Add 3N HCL dropwise to the medium [2.3.1-MED], until the pH has been adjusted to 7.2 [2.3.2-CU].
2.3.1. Show talent first placing pH meter probe into container with DMEM, then adding HCL solution to medium. If possible, show “DMEM” and “3N HCL” labels in frame.
2.3.2. Show display of pH meter reading 7.2.
3. Collection of primary endodermal epithelium from yolk sac membranes
3.1. After collecting approximately two dozen fertilized quail eggs [3.1.1-WIDE-TXT], place them vertically in egg containers so that their wide, untapered ends—where the air cells are located—are pointing upward [3.1.2-CU]. Then, transfer the eggs to a well-ventilated incubator set at 37C [3.1.3-MED-over the shoulder].
3.1.1. Establishing shot of talent with eggs; TEXT: See text protocol for details on egg collection
3.1.2. Show talent placing egg in right orientation into container
3.1.3. Show talent placing eggs in incubator, closing incubator door
3.2. After five days of incubation, examine the eggs with an egg candler [3.2.1-MED]. If embryos have developed normally, expect to see a circular structure of capillary vessels beneath the air cell [3.2.2-CU/ECU].
3.2.1. Show talent holding egg above/over candle, observing illuminated egg
3.2.2. Show egg under candler, getting capillaries/blood vessels at top (wide) end of egg in frame
3.3. Select an egg demonstrating normal capillary development [3.3.1-MED], and clean the shell with fresh water...and 75% ethanol [3.3.2-MED/CU]. Next, open the eggshell from the air cell position using scissors [3.3.3-CU].
3.3.1. Show talent removing egg from candler 
3.3.2. Show talent treating egg first with water, then ethanol. If possible, get “H2O” and “Ethanol” labels in frame. 
3.3.3. *Film as written
3.4. Use forceps to gently help pour out the contents of the egg into an empty 10 cm culture dish [3.4.1-MED/CU]. Then, use scissors to detach the embryo...yolk...and any albumin from the yolk sac membrane, which is abbreviated as “YSM” (Pronounced: Y-S-M) [3.4.2-SCOPE-TXT].
3.4.1. *Film as written
3.4.2. Show talent sequentially removing embryo, yolk, and egg white from YSM; TEXT: YSM: Yolk sac membrane
3.5. Once isolated, wash the YSM three times in 1X PBS [3.5.1-CU-TXT], and then transfer it to a new 10 cm dish containing PBS [3.5.2-MED/CU].
3.5.1. Show talent performing one wash with PBS. If possible, show “1X PBS” label in frame; TEXT: Wash 3X in PBS
3.5.2. *Film as written
3.6. Afterwards, place the dish under a dissecting scope [3.6.1-MED-over the shoulder]. Then, proceed to remove any residual egg white—which abuts the outer ectoderm layer of the YSM—with scissors [3.6.2-SCOPE-TXT].
3.6.1. *Film as written
3.6.2. *Film as written; TEXT: YSM: composed of ectoderm, mesoderm, and endoderm layers. (3.6.2 to 3.8.2 are continuously filmed.)
3.7. Continue by using forceps to lift the translucent ectoderm and red capillary-structural mesoderm from the edge of the mesoderm on the yolk sac membrane [3.7.1-SCOPE]. Then, gently peel the ectoderm and mesoderm together away to isolate the underlying endoderm cell layer [3.7.2-SCOPE].
3.7.1. *Film as written
3.7.2. *Film as written
3.8. Then, with one pair of forceps, firmly hold the yellow endodermal cell layer of the membrane [3.8.1-SCOPE]. With another pair, grip the capillary mesoderm, and proceed to pull the mesoderm away from the junction edge of the mesoderm and endoderm [3.8.2-SCOPE].
3.8.1. *Film as written
3.8.2. *Film as written
3.9. Using a pair of scissors, cut off the remaining yellow endoderm layer and transfer it to the 6 cm culture dish filled with growth medium. Using a dropper, transfer the light-yellow endoderm from the 6 cm culture dish to a 50 mL centrifuge tube after YSM collection, and to it add 15 mL of previously-prepared growth medium [3.9.1-CU]. Place the conical in a 37C water bath until all tissue collections are completed [3.9.2-MED-over the shoulder].
3.9.1. Show endoderm, and then growth medium, being added to tube. If possible, show “Growth Medium” label in frame.
3.9.2. Show talent placing tube in water bath
4. Digestion of endoderm by collagenase
4.1. Begin by dissolving 6.5 units of type IV collagenase in 10 mL of DMEM [4.1.1-MED/CU].
4.1.1. If possible, show “DMEM” and “Collagenase” labels in frame.
4.2. Next, centrifuge the endoderm-containing tubes at 130 x g for 3 min at room temperature [4.2.1-MED-over the shoulder]. Following centrifugation, aspirate the medium [4.2.2-CU], and use a dropper to transfer all the endoderm samples to a 6 cm culture dish [4.2.3-MED/CU].
4.2.1. Show talent placing tube in centrifuge, closing lid
4.2.2. *Film as written
4.2.3. *Film as written
4.3. Then, add 1 mL of collagen solution to the dish [4.3.1-CU]. With curved scissors, proceed to cut the endoderm collected from four quail embryos into slices approximately 2-3 mm in size [4.3.2-SCOPE]. Afterwards, collect the slices into a 50 mL centrifuge tube, and with 9 mL of fresh collagenase solution which is already inside of the 50 mL centrifuge tube [4.3.3-MED/CU]. 
4.3.1. If possible, show “Collagen” label in frame.
4.3.2. Show strip only pieces being cut from larger piece of tissue, with additional (already cut) tissue strips off to the side. 
4.3.3. If possible, show “Collagenase” label in frame
4.4. To improve cell proliferation during the explant stage, place the tube in a shaking water bath set to 37C [4.4.1-MED]. Then, incubate the conical for 30 minutes to partially digest the tissue with collagenase [4.4.2-CU].
4.4.1. Show talent placing tube in water bath, turning on shaking component
4.4.2. Show talent setting timer to 30 min
4.5. Siou-Huei Wang: The partial proteolytic digestion is the single most critical step to improve cell yield from the YSM endoderm collection. Our data show a significant improvement of successful rate of cell culture and cell proliferation by the collagenase digestion procedure [4.5.1-Interview Shot].
4.5.1. Author speaking to camera
4.6. Following collagenase digestion, centrifuge the tissue at 130 x g for 3 min at room temperature [4.6.1-MED], and then remove the supernatant fraction with a pipette. Proceed to wash the pellet by resuspending it in 20 ml of DMEM [4.6.2-CU].
4.6.1. Show talent placing tube into centrifuge, closing lid
4.6.2. 	Show talent first removing supernatant, and then resuspending the pellet in DMEM. If possible, show “DMEM” label in frame.
4.7. Centrifuge the tube as previously described, and afterwards remove the supernatant and resuspend the pellet in 12 ml of growth medium [4.7.1-CU]. Then, gently add 500 l of the suspension to each well of a 24-well plate [4.7.2-CU].
4.7.1. Show talent aspirating supernatant from pellet, resuspending the pellet. If possible, show “Growth Medium” label in frame.
4.7.2. Show talent adding suspension to single well of 24-well plate
4.8. Proceed to incubate the endoderm explants for two days at 37C in 5% CO2 [4.8.1-WIDE]. During this time, expect cells to proliferate out of the tissues [4.8.2-LM].
4.8.1. Show talent walking over to incubator with plate/cells, placing plate in incubator
4.8.2. 20141211 EECs proliferation 84h.avi: Play clip starting @0:00, showing cells expanding from explant. Clip can be shortened to fit narration.
4.9. Next, incubate the cells for another two days [4.9.1-MED]. Then, subject them to a cell viability assay [4.9.2-CU], and visualize the results using a plate reader [4.9.3-MED].
4.9.1. Show talent placing plate back in incubator, closing incubator door.
4.9.2. Show talent adding blue reagent to culture medium/cells in one well of 24-well plate
4.9.3. Show talent placing plate in plate reader.
4.10. Afterwards, perform RT-qPCR (Pronounced: real time quantitative PCR) to evaluate expression levels of markers of interest in EECs, as described in the text protocol [4.10.1-MED/CU-TXT].
4.10.1. Show talent loading well of gel in electrophoresis chamber; TEXT: See text protocol for details on RT-qPCR.
5. Results: Culture System Performance, and its Application to Study Lipid Utilization
5.1. Compared to untreated explants [5.1.1-LM], those partially digested with collagenase exhibited significantly increased cell proliferation—as shown in these graphs and determined by a paired t-test—demonstrating the success of the culture system [5.1.2-LM].
5.1.1. Figure 1.pdf: Show complete Figure 1 graph. Simultaneously highlight the “No digestion” text on the X-axis and white bar on the left of the graph. 
5.1.2. Figure 1.pdf: Show complete Figure 1 graph. When “partially digested with...increased cell proliferation” occurs in the narrative, simultaneously highlight the “Partial digestion” text on the X-axis, the black bar on the right of the graph, and the three asterisks above the black bar.
5.2. To evaluate the effects of other enzymes, cell viability assays were performed for tissues treated with collagenase and dispase, or with collagenase alone [5.2.1-LM]. Over the first five days of incubation, cell growth was similar in both conditions [5.2.2-LM].
5.2.1. Figure 2 re-edited.pdf: Begin by showing the Y-axis, X-axis, legend, and associated text labels (i.e., 0.8, 1.0...1.8, and 1h, 1 day...9 days). When “collagenase and dispase” occurs in the narrative, highlight the gray circle and “Collagenase + Dispase” text in the legend. Then, when “collagenase alone” occurs in the narrative, highlight the black triangle and “Collagenase” text in the legend.
5.2.2. Figure 2 re-edited.pdf: Continue from above. Have the gray/circle and black/triangle lines appear on the graph, as if they are being drawn from left to right. Have these lines stop being drawn as soon as they are above the “5 days” text on the X-axis.
5.3. However, from days 6-9, only collagenase-treated EECs proliferated steadily, suggesting that partial digestion with this enzyme improves growth, and should be preferentially used [5.3.1-LM].
5.3.1. Figure 2 re-edited.pdf: Continue from above. Draw remainder of gray/circle and black/triangle lines from left to right on the graph, continuing from above “5 days” on the X-axis and ending above “9 days” on the X-axis.
5.4. When cultured EECs were visualized, they demonstrated the adipocyte-like features of large circular lipid droplets, as shown here [5.4.1-LM]. Such cells were also positive for oil-red-O staining, which is typically used to identify adipocytes [5.4.2-LM].
5.4.1. Figure 3.pdf: Show the upper right panel (bright field image). Scale bar and associated text can remain in the figure.
5.4.2. Figure 3.pdf: Show the bottom panel (red staining of cells). Include “Oil-Red-O Staining” text onscreen. Scale bar and associated text can remain in the figure.
5.5. [bookmark: _GoBack]Supporting these morphological data, RT-qPCR revealed that cultured EECs demonstrate high levels of SOAT1 (Pronounced: soat (rhymes with boat)-1), a protein that synthesizes cholesterol ester from cholesterol. This further suggests that cultured EECs demonstrate the correct physiological characteristics of adipocytes [5.5.1-LM].
5.5.1. Figure 4 re-edited.pdf: Begin by having the two graphs side-by-side, but only show titles, X- and Y-axes, and the bars in them above the “control” text on the X-axes. Do not include the “IBMX” text or 0.025 mM, 0.05 mM, etc. labels on the X-axis on the left graph. Similarly, do not include the “Forskolin” text or the 10 uM and 50 uM labels on the X-axis on the graph on the right.
5.6. Importantly, when EECs were exposed to IBMX [5.6.1-LM-TXT] and forskolin [5.6.2-LM-TXT]—factors that increase cyclic adenosine monophosphate or cAMP levels—and cultured for 24 h, both treatments stimulated SOAT1 expression [5.6.3-LM], suggesting possible mechanisms of SOAT1 regulation and lipid utilization in the YSM.
5.6.1. Figure 4 re-edited.pdf: Continue from above. Include “IBMX” text beneath the graph on the left side, and include the numbers/mM concentrations under the X-axis. This text should remain onscreen through the rest of the animation; TEXT: IBMX: 3-isobutyl-1-methylxanthine: decreases cAMP degradation
5.6.2. Figure 4 re-edited.pdf: Continue from above. Include “Forskolin” text and “10 uM”/ “50 uM” text beneath the X-axis on the graph on the right. TEXT: forskolin: increases cAMP synthesis
5.6.3. Figure 4 re-edited.pdf: Continue from above. Have all bars appear on the two graphs. 

6. Conclusion (said by authors on camera)
6.1. Siou-Huei Wang: Once mastered, this technique can be done in about 4 hours, during which time at least three samples can be collected.
6.2. HAN-JEN LIN: While attempting this procedure, it’s important to sterilize the eggshells and manual surgical instruments thoroughly. The working environment and shaking water bath tank should also be kept clean.
6.3. HAN-JEN LIN: Following this procedure, methods like SOAT1 or other enzymatic activity assays—as well as cellular vesicle conformation—can be performed. Such assays may help answer additional questions, like how certain protein and macronutrients are involved in the later stages of embryonic development.
6.4. Shih-Torng Ding: After its development, this technique paved the way for researchers in the field of embryonic nutrient utilization to explore the possible mechanism by which nutrients are utilized and transported in an avian embryonic model.
6.5. Shih-Torng Ding: After watching this video, you should have a good understanding of how to collect endoderm tissues from quail YSM, and how to culture EECs for studying embryonic nutrient utilization and transportation in avian embryos.

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.  

4.8- 20141211 EECs proliferation 84h (avi.)


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.
 2013, Journal of Visualized Experiments

