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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)_____Y____  (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 Surgical Dissecting Microscope.  It does have a photo tube on it for a camera mount.  I am sending pictures in a separate email.
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 individual steps using the step numbers listed in this document. (Please do not list entire sections.) 3.4, 3.5, 4.3, 4.4, 5.3, 5.4
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.) ___3.5, 5.3-5.4
E.  Will the filming need to take place in multiple locations? (Y/N) ___N____ 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 rapid chick bioassay is to to determine the activity of potential regulatory sequences functioning during development. (Intro)

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Kerby Oberg: This method can help answer key questions about Developmental Genomics, such as whether a potential regulatory DNA sequence is functionally relevant. 
1.2. Charmaine Pira: The main advantage of this technique is that enhancer activity of a potential regulatory sequence can be determined rapidly, typically within 48 hours. 

D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. Kerby Oberg: Demonstrating the procedure will be Charmaine Pira, my senior research assistant.
1.3.1. Interview style: Author saying the above 
1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

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

1.4 Procedures involving animal subjects have been performed in accordance with Loma Linda University’s policy on research involving animals and followed the recommendations within the Federation of Animal Science Societies’ (FASS) Guide for the Care and Use of Agricultural Animals in Research and Teaching, 3rd ed. and the National Research Council’s Guide for the Care and Use of Laboratory Animals.

Protocol (read by voice talent at JoVE):


2. Whole Embryo Electroporation
2.1. To prepare filter paper supports [1-WIDE/MED], start with a 2.2 cm2 piece of filter paper and use a hole punch to punch 4 holes in a cloverleaf pattern on the paper [2-CU-TXT]. 
2.1.1. Talent at bench picks up piece of filter paper
2.1.2. Talent punches holes in cloverleaf pattern (TEXT: sterilize by autoclaving)
2.2. Prepare an albumin-agar culture dish by dissolving 0.18 grams of agar in 30 ml of 0.9% of sodium chloride on a hotplate with stirring [1-CU-TXT].
2.2.1. Talent adds agar to sodium chloride on hotplate and stirs to dissolve (TEXT: after dissolved, cool in a 42C water bath)
2.3. From an unincubated White Leghorn egg, extract the thin albumin by first cracking the narrow end and then removing the eggshell [1-CU].  Pour out the thick albumin [2-CU] and use a thick bore plastic transfer pipet to transfer the thin albumin into a 50 ml conical tube [3-CU-TXT].
2.3.1. Talent cracks narrow end of egg and removes eggshell
2.3.2. Talent pours out albumin (TEXT: refer to text protocol for additional details)
2.3.3. Talent transfers thin albumin into 50 ml conical tube 
2.4. Next, combine the albumin and agar and mix by swirling [1-CU]. Then transfer 2 ml aliquots to 35 mm Petri dishes and gently swirl to ensure even coverage [2-CU-TXT].
2.4.1. Film as written  
2.4.2. Film as written (TEXT: allow agar to set and store at 4C)
3. In vitro Culturing of Hamburger-Hamilton (HH) Stage 4 Chick Embryos 
3.1. To culture Hamburger-Hamilton, or HH stage 4 chick embryos, incubate fertilized White Leghorn eggs at 39C for 18-19 hours according to HH chick staging [1-WIDE/MED-TEXT].
3.1.1. Talent removes fertilized eggs from incubator (TEXT: Hamburger, et al., J Morhol. 88, 49-92, doi:10.1002/jmor.1050880104 (1951)), Editor, use the text note for ’18-19 hours according to HH chick staging.
3.2. With a light mist of 70% ethanol, spray the surface of the eggs and air-dry [1-CU].
3.2.1. Talent sprays eggs and they are shown sitting to air dry
3.3. Crack the surface of an egg and empty its contents into a 15 cm Petri dish [1-CU].  Then using the blunt end of forceps, carefully remove the thick albumin on the yolk [2-CU/ECU].
3.3.1. Film as written
3.3.2. Film as written
3.4. Next, with the embryo centered in the middle of the yolk, place the filter paper on the yolk [1-CU/ECU].  Then cut the vitelline membrane at the edges of the filter paper and lift the filter paper from the yolk [2-CU-TXT].
3.4.1. Embryo seen centered in middle of yolk and talent places filter paper on top
3.4.2. Talent cuts vitelline membrane at edges of filter paper then lifts filter paper (TEXT: maintain vertical orientation of primitive streak)  
3.5. Place the filter paper on an albumin-agar plate with the yolk side up [1-CU].  Then with the blunt end of forceps, carefully remove excess yolk [2-CU] and use warmed HBSS to gently rinse the embryo [3-CU].
3.5.1. Film as written
3.5.2. Film as written
3.5.3. Film as written

4. Electroporation of Chicken Embryos
4.1. To carry out electroporation [1-MED], position the electrodes and pulled glass capillary needle attached to a syringe under a dissecting microscope [2-CU/ECU].
4.1.1. Talent sitting at dissecting scope placing tools under the microscope
4.1.2. Talent positions the electrodes and capillary needle under the microscope
4.2. Add 100-200 ul of HBSS into the cathode cavity of the silicone platform [1-CU].  Then place the filter paper supporting the embryo on the platform with the hypoblast, or yolk side up [2-CU/ECU].
4.2.1. Talent adds HBSS into cathode cavity of silicone platform
4.2.2. Talent places filter paper on platform with yolk facing up
4.3. Next, using the glass capillary needle, inject 1 ul of a potential regulatory sequence, or PRS vector between the blastoderm and the vitelline membrane [1-SCOPE-TXT].  Follow with a small amount of mineral oil to seal the injection point [2-SCOPE/ECU].
4.3.1. Talent injects PRS vector between blastoderm and vitelline membrane (TEXT: refer to text protocol for details) 
4.3.2. Talent adds a small amount of mineral oil to injection point
4.4. Position the anode about 2 mm above the embryo [1-SCOPE].  Then drop ~100 ul of HBSS directly over the electrode and embryo [2-SCOPE].  Electroporate with 5 pulses of 5V for 50 msec at intervals of 100 msec [3-CU].
4.4.1. Film as written
4.4.2. Film as written, Videographer, get enough footage here after the HBSS has been added for the last sentence as well when the embryo is being electroporated.
4.4.3. Shot of electroporation machine with settings and talent starting electroporation; Editor, place this side by side with 4.4.2 to show settings and activation while showing embryo being electroporated.
4.5. Return the embryo to the agar-albumin plate with the hypoblast up [1-CU] and incubate in a humidified chamber [2-WIDE/MED].  Aspirate any remaining liquid and yolk from the cathode to clean it after each electroporation [3-CU/ECU] and clean the anode by using a lab tissue [4-CU].
4.5.1. Talent returns embryo to agar plate with yolk facing up
4.5.2. Talent places plate with embryo in humidified chamber
4.5.3. Talent aspirates liquid and yolk from cathode
4.5.4. Talent wipes anode with lab tissue 
5. Targeted Regional Electroporation:  Lateral Plate Mesoderm of HH14 Chicken Embryos
5.1. To carry out targeted regional electroporation, or TREP, after incubating and preparing fertilized White Leghorn eggs according to the text protocol [1-MED/CU], using a tungsten needle, at the tail end of the embryo outside the periphery of the blood vessel, make a slit into the yolk membrane [2-SCOPE/ECU].
5.1.1. Talent finishes cutting the holes in the egg 
5.1.2. Talent makes a slit in yolk membrane as indicated
5.2. Slide the cathode rod into the yolk through the slit and position it ‘parallel to,’ and along the length of the embryo [1-SCOPE/ECU].
5.2.1.   Film as written
5.3. Next, inject approximately 0.2 ul of PRS vector cocktail into the intraembryonic coelom at the level of somite 18 [1-SCOPE/ECU], then cover the injection site with a small amount of mineral oil [2-SCOPE/ECU]. 
5.3.1. Talent injects vector cocktail into intraembryonic coelom at level of somite 18; Videographer, have talent point out somite 18; Editor point out somite 18
5.3.2. Talent covers injection site with oil
5.4. Now, position the cathode directly under the lateral plate mesoderm, spanning somites 15-20 [1-SCOPE/ECU].  Then position the anode above the lateral plate mesoderm with an inter-electrode distance of approximately 2.5 mm [2-SCOPE/ECU].  Add 3 – 5 drops of PBS to submerge the anode [3-SCOPE/ECU] and adjust the electrodes so they are not touching the embryo [4-SCOPE/ECU].
5.4.1. Talent positions cathode under lateral plate mesoderm, spanning somites 15-20 
5.4.2. Talent positions anode above lateral plate mesoderm; Videographer, have talent point out lateral plate mesoderm; Editor point this out
5.4.3. Film as written
5.4.4. Talent adjusts electrodes so they’re not touching embryo; Videographer, get enough footage here to show electrodes through shot 5.5.1 below
5.5. Apply three 8V pulses, 60 msec each and spaced 50 msec apart [1-CU].  Then remove the cathode from the yolk through the slit [2-SCOPE/ECU].  Use transparent tape to seal the egg [3-CU] and return it to the egg incubator [4-WIDE/MED].
5.5.1. Talent applies three 8V pulses to egg from electroporation machine. Editor, place this side by side with footage from 5.4.4 that includes the pulses being applied
5.5.2. Film as written
5.5.3. Film as written
5.5.4. Talent places egg in incubator
6. Fluorescence Analysis of Electroporated Embryos
6.1. To carry out fluorescence analysis from whole embryo electroporation, using forceps [1-CU], lift the filter paper from the plate and with the hypoblast down, replace the embryo onto the same plate [2-CU/ECU]. 
6.1.1. Talent picks up forceps
6.1.2. Talent lifts filter paper and returns embryo to plate with hypoblast down
6.2. Using a fluorescence microscope [1-MED], examine the embryos to visualize transfection efficiency and PRS activity [2-LM-TXT].
6.2.1. Talent sitting at fluorescence microscope looking through eyepieces or at computer screen with fluorescent embryo on screen
6.2.2. LAB MEDIA Figure Figure 2C-F (TEXT: 6 – 48 hrs after transfection)
6.3. For embryos that received targeted regional electroporation, use microscissors to carefully dissect the embryo from the egg by cutting the yolk membrane around the embryo [1-CU/ECU], then transfer it to a 35 mm dish containing 1X PBS [2-ECU].
6.3.1. Talent uses microscissors to dissect the embryo from egg by cutting yolk membrane around embryo
6.3.2. Talent transfers embryo to dish of PBS
6.4. Under a dissecting microscope, use microscissors and forceps to remove the extraembryonic membrane [1-SCOPE].  Then place the embryo into a new 35 mm dish with 1X PBS [2-ECU] and with brightfield and high magnification fluorescence microscopy, image the embryo.  Edit the images according to the text protocol [3-LM]. 
6.4.1. Talent removes extraembryonic membrane author will provide
6.4.2. Talent transfers embryo to dish of PBS
6.4.3. LAB MEDIA Figure 3B-D 

7. [bookmark: _GoBack]Results:  Enhancer Element Activity Reported Through Reporter Construct Electroporation in Chick Embryos 
7.1. The ptk-EGFP vector used in these experiments provides an inducible reporter that links the Herpes Simplex Virus minimal thymidine kinase promoter to the eGFP protein. The potential regulatory sequence is cloned into the multiple cloning site upstream of the promoter [7.1.1-LM].
7.1.1. LAB MEDIA Figure 1A, Editor, for the Herpes Simples Virus minimal thymidine kinase promoter, point out the pink bar in the circle and for EGFP, point out the green arrow.  For the multiple cloning site, point out the MCS on the right with the list of text.
7.2. Transfection efficiency is determined by co-electroporation with a β-actin promoter-driven RFP reporter plasmid as seen here in red [7.1.2-LM].
7.2.1. LAB MEDIA Figure 2D
7.3. Whole embryo electroporation was used to assay PRS’s associated with the RTN4/NOGO gene that is associated with neurite outgrowth inhibition.  As shown here, a PRS 88.5 kb upstream of RTN4/NOGO demonstrated enhancer activity in the neural tube [7.3.1-LM].
7.3.1. LAB MEDIA Figure 2 E-F, Editor, point out the green coloring in F for ‘demonstrated enhancer activity in the neural tube.’ 
7.4. To assay the activity of NOGO-A associated enhancer element, or NAEE activity within the neural tube, TREP was used to transfect the neural tube at HH 10.  In this figure, TREP demonstrated that NAEE activity became restricted to the cranial spinal cord by HH18 [7.4.1-LM].
7.4.1. LAB MEDIA Figure 2N, Editor, point out the green staining on the left for the last sentence of VO. 
7.5. To validate that the Lmx1b PRS could function during limb development as shown in the murine limb bud, 48 hours after the electroporation of Lmx1b-ptk-eGFP into the chick embryo, the emerging limb bud displayed enhancer activity restricted to the dorsal limb mesoderm, corresponding to the expression domain of Lmx1b [7.6.1-LM].
7.5.1. LAB MEDIA Figure 3D and E and the cartoon on the left; Editor, for ‘displayed enhancer activity…’ point out the bright green signal in both panels in D and the dark blue staining in both panels in E. 

8. Conclusion (said by authors on camera) 
8.3. Kerby Oberg: Following this procedure, other methods like site directed mutatgenesis can be performed in order to answer additional questions like what motifs are functionally necessary within the developmental enhancer.
*Note to the Authors: Interview statements will be edited to conform to the length restrictions. I am happy to help if you have any questions.
   

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.


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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