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Authors: please fill out the brief questionnaire below.   There are two additional questions to answer beyond the initial questionnaire using the numbering from this document.  THANKS!
Questionnaire:
A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)_YES________  

Can you record movies/images using your own microscope camera? (Y/N)_NO________  

If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope: The microscope for microinjection (NIKON) is connected to an analogic camera using the standard NIKON connection. A digital camera can be easily connected. 

The surgery process needed also to be filmed using a stereo-microscope. We have access to equipment with the same type of connection for the camera.
Yes same type of connection

B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)____NO____ 

C.  Location: Will the filming need to take place in multiple locations? (Y/N) __YES_____ If yes, how far apart are the locations?  If we want to show the step of centrifugation of the lentiviral vector that precedes the filling of the injection pipet, this should be done in a BSLII cabinet. The cabinet is located in the culture room in the same building at the Fourth floor whereas the injection room is located at floor -3.
___________________________________________________ 
D. Surgery: Does your protocol involve a surgery that during which there will be very little opportunity for our videographer to pause the action so that we can briefly introduce cue cards?  (Y/N) NO
E.  Which specific actions during your protocol will viewers benefit most from seeing performed in the video? 
2.2; 2.5; 3.6; 4.4; 4.9; 4.10  (Please list 4-6 individual steps using the step numbers listed in this document.  Please do not list entire sections.)
F,  What is the single most difficult aspect of this procedure and what do you do to ensure success?

Filling the reimplantation pipet is key and needs a lot of practice. Eggs in the pipet are to be aligned with no volume of medium between eggs.

___________________________________________

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)
Authors: Please complete the following statement to describe the overall goal of your protocol. This should consist of a single statement of no more than 40 words.   
The overall goal of this ____(insert methodology type; ex. - procedure, experiment, surgical intervention)          is to _______(insert goal here e.g. observe the effect of your treatment on cell migration using wound healing assays)___________________ . (Intro)
The overall goal is to present a protocol to promote transgene integration and production of founder transgenic mice with high efficacy by a simple injection of a lentiviral vector in the perivitelline space of a fertilized oocyte.
B.  Introduction Interview (said by you on camera – don’t forget to smile!)
Required Interview Statements: Below are statements we would like you to complete that provide additional information about the significance of your protocol. You may revise the given prompts as necessary to improve the sentence flow.

Please restrict the length of each statement to no more than 30 words.
If there is only one speaker, then that speaker must fill in 1.1 and 1.2 – no more.

If there are two speakers, then fill in 1.1 and 1.2 – no more.

If there are three or more speakers, each fills in one of the statements below.

1.1. Philippe Ravassard: 
This method allows rapid in vivo screening in mice of the effect of a transgene and is specifically adapted to perform gain and loss of function studies as well as enhancers and DNA motifs mapping.
1.2. Philippe Ravassard: The main advantage of this technique is thatthe production yields of transgenic animals are above 70% of born animals and can be applied to any mouse strains including transgenic animals..___________.   
1.3. (if needed) Author name: The implications of this technique extend toward therapy (or diagnosis) of_______, because ________.  

1.4. (if needed) Author name: Though this method can provide insight into ____________, it can also be applied to other systems (model organisms, studies of disease, organ systems), such as ____________.

1.5. (if needed) Author name: Generally, individuals new to this method will struggle because ______________.

1.6. (if needed) Author name: I/We first had the idea for this method, when I/we ___________.

1.7. (if needed) Author name: Visual demonstration of this method is critical as the ______________ steps are difficult to learn, because _______________.   
(Optional) Introduction of Demonstrator: Any individuals doing demonstrations on camera but not assigned an interview statement above must be introduced using the following statement.  For example, the PI introduces a student not speaking on camera.
1.8. (if needed) Philippe Ravassard: Demonstrating the procedure will be preformed by Sébastien Dussaud a former research engineer from my laboratory. (Add additional mention of demonstrators as necessary).  
1.8.1. Interview style: Author saying the above 

1.8.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

*Note to the Authors: The experimental goal and interview statements will be edited to conform to the specified number and length restrictions. I am happy to help if you have any questions.
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) or equivalent body at (insert Institutional Name).
All procedures that include animal work have obtained ethical approval and have been authorized by the French Ministry of Research and Education under number APAFIS#5094-20 16032916219274 v6 and 05311.02. The animal facility PHENOPARC has been accredited by the French Ministry of Agriculture under the accreditation number B75 13 19.
OR

1.10. Procedures involving human subjects have been approved by the Institutional Review Board (IRB) or equivalent body at (insert Institutional Name).
Protocol: (read by voice talent at JoVE)
Protocol Length Limit: In order to ensure that your protocol can be filmed in a single day, there can be at most 60 videographer instructions.  An average of one instruction per line of narrative (left to right side of page) and each step is not more than 3 lines of text. The scripted protocol should only include those aspects of the procedure that require visualization in order to be well understood – with this criteria in mind, filming within the length limit is usually quite feasible.     
2. Collecting Fertilized Eggs from Super-ovulated Mice
2.1. After euthanizing the mice, collect the oviducts. [1.WID] To begin the surgery, use scissors to make a large horizontal incision into the abdominal cavity.  [2.ECU] Then, locate the oviduct is between the uterus and the ovary. [3.ECU]
2.1.1. Establishing shot, talent setting up surgery, pan over surgically prepared bench
2.1.2. Making first incision 
2.1.3. Finding the oviduct
2.2. Next, used curved forceps to remove the mesometrium and the membrane with the prominent blood vessels.  Then, separate the oviduct from the ovary and dissect the oviduct from the ovary.  Then, tug on the oviduct and cut it away from the uterus. [1.SCOPE]
2.2.1. Film as written
2.3. Transfer all the collected oviducts to M2 medium at room temperature. [1.CU] When handling the oviducts, be careful to avoid touching the swollen ampulla loaded with fertilized eggs. [2.ECU/SCOPE]
2.3.1. Moving the tissues from mouse into M2 buffer
2.3.2. Detail of the ampulla, showing where it is swollen – scope magnification may be needed to show this clearly
2.4. Next, add a 100 µL drop of hyaluronidase working solution to a 10 cm petri dish plate/dish [1.MED-TXT] and transfer the 2 oviducts into it to remove the cumulus cells from the eggs. [2.CU]
2.4.1. Adding drop of oil to plate, TEXT: 0.3 mg hyaluronidase / mL
 Adding drop of hyaluronidase working to plate 
2.4.2. Transferring oviducts to plate
2.5. Under a stereomicroscope, use a pair of insulin syringes [1.CU] to secure the oviduct while tearing up the ampulla and dispersing the fertilized eggs. [2.SCOPE]
2.5.1. Demonstration of how to grip the two syringes to tear up ampulla,

2.5.2. Tearing up ampulla, most likely better under scope
2.6. Then, use a prepared glass pipette with tubing and a mouthpiece, [1.MED] to aspirate all the eggs.  Using this tool, [1.SCOPE] transfer them between six drops of M2 medium to wash off the surrounding cumulus cells. [2.CU-TXT]
2.6.1. Presenting the aspirator tool to the camera, positioning it to collect eggs
2.6.2. Eggs being sucked up into aspirator
2.6.3. Moving eggs between drops of medium, TEXT: 100 µL drops
2.7. Then, transfer the washed eggs into a 10 mm well of a 4 well plate dish filled with pre-heated M16 [1.MED] and transfer the dish to a humidified 37 °C incubator. [2.WID-TXT]
2.7.1. Depositing eggs into a dish of M16
2.7.2. Taking dish from bench to incubator, TEXT: 37 ºC, humidified, 5% CO​2 
3. Preparation of Injection Pipette Containing the Lentiviral Vector, Micro-Injection
3.1. In preparation, centrifuge the prepared lentiviral vector suspension at 160 G for 2 minutes [1.WID-TXT] to pellet the debris often present in frozen lentiviral stocks. [2.ECU] In a class II safety cabinet, transfer the supernatant to a new 0.5 mL tube. [3.MED]
3.1.1. Loading tube into centrifuge and programming, TEXT: 160 x g, 2 min
3.1.2. Tube being pulled out of centrifuge, focus on the bottom tip to show any visibly accumulated debris
3.1.3. Talent at cabinet, transferring the supernatant to a new tube
3.2. Next, load 1 µL of supernatant to an injection pipette. [1.CU] Then, set the injection pipette on the instrument holder of the right-side micromanipulator [2.MED] and connect the holding pipet to the left-side micromanipulator. [3.CU]
3.2.1. Show solution being loaded into injection pipette
3.2.2. Mounting the injection pipette for use
3.2.3. Mounting the holding pipette for use
3.3. Now, dispense 8 µL of M2 medium in the center of a depression slide [1.MED] and cover with light paraffin oil to avoid evaporation. [2.ECU] Then, place 20 eggs into shallow locations in the drop without creating bubbles. [3.SCOPE]
3.3.1. Adding M2 to slide

3.3.2. Overlaying oil on M2

3.3.3. Depositing eggs into M2/oil
3.4. Next, make sure that the tip of the injection pipette is open. [1.MED] If not, tap the injection pipette with the holding pipette to open it. [2.SCOPE] Then, set the microinjector for 20 second injections.  [3.CU]
3.4.1. Moving the injection pipette into view under scope
3.4.2. Opening the injection pipette with tap between pipettes
3.4.3. Programming the micro-injector
3.5. Now,  aspirate a fertilized egg that contains 2 pro nuclei and 2 polar bodies with the holding pipette.  [1.SCOPE]
3.5.1. Using holding pipette to get ahold of an egg, show 2 pro-nuclei and 2 polar bodies
How much pressure is needed to hold an egg? Aspiration is performed manually, the pressure needed to hold the egg is checked visually directly under the microscope
3.6. Then, using the injection pipette, inject the perivitelline space of the egg.  Do not touch the plasma membrane.  Adjust the pressure so that the perivitelline space is filled with solution; the pressure should not exceed 600 hectoPascals. [1.SCOPE]

3.6.1. Injecting the egg
3.7. Immediately after injecting the 20 eggs, transfer the batch into a bath of pre-heated M16 medium [1.MED] and incubate them for at least 30 minutes before implanting them. [2.WID-TXT]
3.7.1. Tranferring eggs from the slide to a M16 medium
3.7.2. Loading eggs in medium into incubator, TEXT: 37 ºC, humidified, 5% CO​2
4. Transferring Embryos into B6CBAF1/JRj Pseudopregnant Females
4.1. 16 hours after mating normal females to males with vasectomies, [1.WID] check for copulation plugs.  Use these females for the implantation. [2.MED]
4.1.1. establishing shot, talent checking female mice for plugs
4.1.2. as above, closer angle
4.2. Next, make implantation pipettes with internal diameter of about 150 microns [1.MED] and with flame-polished tips that are four to five mm long. [2.CU] Load a pipette with embryo-tested, light paraffin oil to just above the shoulder point. [3.ECU]
4.2.1. Pulling pipette with pipette puller

4.2.2. Flame polishing a pipette tip

4.2.3. Sucking oil into pipette to “shoulder” point
4.3. Then, aspirate a small air bubble and further load the pipette with M2 medium.  [1.CU] Then, aspirate a second air bubble.  [2.ECU]
4.3.1. Taking in a little air into pipette, followed by loading M2 into pipette
4.3.2. Detail of withdrawing pipette from M2 and taking in a little air
4.4. Now, draw up the embryos one behind the other into the pipette, minimizing the total volume of medium between the embryos.  [1.SCOPE] Finish by aspirating a very small drop of paraffin oil, just one embryo wide. [2.SCOPE]
4.4.1. Sucking up embryos into pipette
4.4.2. Adding final touch of oil after collecting all the embryos
4.5. Next, after anesthetizing the mouse and confirming it with a toe pinch, [1.ECU] shave 2 cm strips of hair on both sides of the back, along the spinal cord at the level of the last rib.  [2.ECU]
4.5.1. Performing the toe pinch
4.5.2. Shaving the hair off the female
4.6. Now, place the mouse on a heating pad on a sterile field and drape it, [1.MED] leaving a window to the exposed skin.  Next, sanitize the exposed skin with alternating scrubs of iodoprovidone and  70% ethanol. [2.ECU]
4.6.1. Placing mouse on heating pad and draping it, at surgical field
4.6.2. Scrubbing skin with alternating solutions
This is our vet review board’s requested sanitization.
4.7. For the implantation, first make a 1-cm transverse incision and, then, slide the skin laterally until the orange-colored ovary is visible through the body wall. [1.SCOPE]
4.7.1. Initial incision and finding the ovary
4.8. Next, make a 5 mm incision with the fine scissors and pick up the fat pad with an atraumatic bulldog clamp.  Once the pad is gripped, pull out the ovary, the oviduct and the top of the uterus. [1.SCOPE]
4.8.1. Making incision above the ovary, pulling out ovary/oviduct/uterus
4.9. Next, locate the ampulla and make a hemisection with vannas scissors on the oviduct segment that links the ovary to the ampulla. [1.SCOPE]
4.9.1. Finding ampulla and making incision as described
4.10. Then, introduce the transfer embryo pipette and eject the eggs, stopping at the first air bubble after the eggs have been released. [1.SCOPE]
4.10.1. Ejecting eggs into the ampulla
4.11. Have the required materials prepared to repeat the procedure on the second oviduct and [1.SCOPE] once completed, close the skin up with wound clips. [2.ECU]
4.11.1. Ejecting eggs into ampulla on other side of mouse
4.11.2. Closing up wounds with clips
4.12. Immediately after closing the skin, intraperitoneally inject analgesic [1.ECU] and place the animal in the recovery chamber with a 39 °C heating element.  [2.MED] Monitor it until it is fully awake. [3.CU-TXT]
4.12.1. Injecting Bup into mouse, ip, TEXT: 0.1 mg Bup / kg, ip.
4.12.2. Transferring mouse to recovery cage
4.12.3. Mouse in cage, recovering, TEXT: More post-operative care is detailed in the text protocol.
OPTIONAL Author Protocol Interviews: In this section, please submit a brief statement stressing the required technique for the single most critical step of the procedure.  This will be an interview style shot, interjected into the appropriate point of the protocol section of the video. If there is no single critical step, then there is no need to fill this out.  If there are two critical steps, please fill out two statements, but this is the maximum.  Each statement, should be 40 words or less.  These are only to be read by authors who have already spoken in the intro.   Use the step numbers given above.
Sébastien Dussaud, Step 4.3 and 4.4: Preparation of the reimplantation pipet is key and needs a lot of practice. Eggs in the pipet are to be aligned with no volume of medium between eggs. (write your 1st  optional statement here)    

Author name, Step            :     (write your 2nd optional statement here)    
5. Results: Various Tested Constructs
We need to remove Fig 4, Fig 5 or Fig 3 to be within length limits.
5.1. Transgenic animals were generated presented method. Lentviral vectors designed to express eGFP under the ubiquitous CMV promoter or under a fused promoter containing a CMV enhancer.  The injection concentration was 10 billion TU per mL. Greater than three-quarters of the embryos expressed the integrated plasmid. 
5.1.1. Table 1 – reduce table to show data for just two ubiquitous promoters
5.2. Transgenic embryos were then sectioned and immuno-stained for eGFP.  Only scattered eGFP positive cells are observed with the CMV promoter [1.LM] whereas all cells expressed GFP with the fused promoter. [2.LM]
5.2.1. Fig3 top
5.2.2. Fig3 bottom

5.3. Transgenic animals were generated using the presented method, high titer lentiviral vectors were produced using a 2.3kb enhancer for Neurogenin3 to drive eGFP or, as a control, a fragment of chromosome 6 to drive eGFP.   Integration into embryos was fairly successful.
5.3.1. Table 1 – data for the above 2 named vectors
	Transgenes
	Number of collected eggs
	Number of injected eggs
	Number of implanted eggs
	Number of collected embryos
	Number of embryos with transgene integration
	Number of embryos expressing transgene

	Lentiviral mediated transgenesis

	Neurog3-enh-eGFP
	94
	94
	83
	47
	39
	36

	Chr6-eGFP
	122
	82
	82
	48
	34
	0


5.4. From the embryos, the pancreatic bud, was sectioned and immunostained to look for localized expression of eGFP.  Over 90% of the vectors with the Neurogenin3 enhancer expressed eGFP in Neurog3 expressing cells [1.LM], however, none of the integrated control vectors expressed eGFP in the pancreatic bud. [2.LM]
Fig 4 top
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5.4.1. Fig 4 bottom

[image: image1]
5.5. Transgene integration sites were evaluated by quantitative PCR use the Cdx2 gene that as a control.  The average number of integration sites was about 20 or 10 in embryos generated from the Neurogenin3 construct or the control construct.  The titer used for the former construct was actually just about twice as large as the latter, suggesting that titer of injected vector is directly linked to number of integration sites.
5.5.1. Fig 5 

[image: image2]
Results: We consider this section a critical aspect of the video, because here is where you provide validation for your experiments.  For example, if this is a cell culture preparation, this section is where the video will show your cells at various time points following culturing.  If this is an imaging prep, then this part is where you will show examples of your imaging experiments. 

Please ensure that the representative results narration is appropriate and correctly describes your images, movies, or figures.  Please limit the extent of narration to no more than 2-3 lines of text per image or movie file being described.  The results section is limited to 200 words total. If your results section contains more than 3-4 figures, please choose the most important figures to illustrate your results.  Our editors will ensure that the results are written in our format.   

Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image. Each image or movie file supplied for the video results section should be referenced by its specific file name.
Below is an example of results text:

5.  Evaluation of Morpholino Injection and Knockdown

5.1   Representative results of both morpholino injection and mRNA injection are shown here. The    

        uninjected control at 48 hours post fertilization looks normal, as expected. [1.LM]

        5.1.1. 0123_PIname_Figure1.tif  (Replace 0123 with your jove video #)

5.2   However, embryos injected with the morpholino Heg-E-3-I-3-EGFR-1, which knocks down 

        Heg isoforms containing the first of two EGF-like repeats, exhibit brain edema. [2.LM]
         5.2.1. 0123_PIname_Figure2.tif


5.3   Injection of heart of glass mRNA also produced an obvious phenotype. At 24 hours post fertilization, 

        the heads of the uninjected controls look normal
        5.3.1.  0123_PIname_Figure3.tif

5.4   Conversely, some of the embryos injected with the mRNA exhibit cyclopia.

        5.4.1. 0123_PIname_Figure4.jpg

Please visit the following URL to see an example of how the results will look when complete:

http://www.jove.com/video/1597/results-example-mably?status=a3603k
6. Conclusion (said by authors on camera)

Conclusion: Below are statements we would like you to complete that summarize and conclude the video. These are only to be read by authors who have already spoken in the intro.  Please choose the statement(s) you wish to conclude the video and indicate the name of the author who will give the statement. Please restrict the length of each statement to no more than 40 words. You may revise the given prompts as necessary to better fit your protocol.

6.1. Sébastien Dussaud: Once mastered, this technique can produceup to 50 founder animals within a single day of microinjection (hours/min) if it is performed properly.

6.2. Author Name: While attempting this procedure, it’s important to remember to ___________.

6.3. Sébastien Dussaud: Following this procedure, other methods like standard pronuclei DNA injection can be performed in order establish transgenic mouse lines. 
6.4. Author Name: After its development, this technique paved the way for researchers in the field of __________ to explore _____________ (subdivision of field, disease, natural phenomenon) in __________ (model organism, patient demographic, organ system).

6.5. Philippe Ravassard: After watching this video, you should have a good understanding of how to generate a large number of founder transgenic embryos using periviteline injection of lentiviral vectors with high efficacy. 
6.6. Philippe Ravassard: Don't forget that working with lentiviral vectors is subjected to authorization from your local GMO committee (reagent, pathogen, instrumentation) can be extremely hazardous and precautions such as ____________ should always be taken while performing this procedure.   

*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

Here, please list the filenames for all of the media files (e.g, images, movie files, 3-D rendered animations) that will be included in the video per the editor’s request.  The step in the script/video where these images will be inserted should be specified.  For example:

6.1. Project#_PIname_Figure2a.tif – image of tumor angiogenesis at 40X 
6.1. Project#_PIname_Figure2b.tif – image of tumor angiogenesis at 100X

6.2. Project#_PIname_Figure2c.tif – image of control tissue at 40X
6.2. Project#_PIname_Figure2d.tif – image of control tissue 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.  

Create a listing of your media filenames here.
57609_Ravassard_Figure4top.tif – image of eGFP and Neurog3 immunostaining of pancreatic bud sections of transgenic founder obtained with Neurog3enh-eGFP lentiviral vector
57609_Ravassard_Figure4tbottom.tif – image of eGFP and Neurog3 immunostaining of pancreatic bud sections of transgenic founder obtained with Chr6-eGFP lentiviral vecto
57609_Ravassard_Figure5.tif - Relative copy number of integrated transgenes in transgenic founders obtained by either Neurog3enh-eGFP or Chr6-eGFP lentiviral constructs. 
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.

�This is not in the protocol. We do not use oil for this step.


�It will be nice to film the screen of the microinjector to directly visualize the injection settings (time, pressure..)


�I think we could remove the results of Fig3 here
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