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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 by their protocol numbers. Please do not list entire sections of the protocol. If your protocol contains highlighting, make sure these steps are highlighted. 2.1, 2.2, 2.4, 2.5, 2.6, 2.8

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 to be filmed by their protocol numbers. (Please do not list an entire section.) 2.2;  position of electrodes (2.4, 2.5, 2.6, 2.8)
E.  Will the filming need to take place in multiple locations? (Y/N) __y_____ If yes, how far apart are the locations? _2km__________
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 in vivo cell manipulation is to specifically modify cells of certain regions in the central nervous system of the mouse like cortex, hippocampus, thalamus, hypothalamus, lateral septal nucleus and striatum. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Nadine Baumgart:  This method can help answer key questions concerning the development and function of the brain, for instances, through the identification of different signaling cascades and the determination of the level of cell differentiation. 
1.2. Nadine Baumgart: The main advantage of this technique is that it allows for fast and efficient manipulation of various cell types in the central nervous system without the time-consuming generation of genetically modified mice. 
C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.3. Jan Baumgart:  Generally, visual demonstration of this method is helpful because individuals new to this method will often struggle with finding the right electrode positions, which is critical for specific electroporation.

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 the Landesuntersuchungsamt Koblenz.
Protocol (read by voice talent at JoVE):

2. Transfection of specific cerebral areas 

2.1. To begin this procedure, cut open the abdominal cavity of an anesthetized pregnant mouse with a scalpel [2.1.1-MED-over the shoulder-TXT].  Prevent the opened abdominal cavity from drying by moistening it with 0.9% warm benzyl alcohol saline solution [2.1.2-CU].  Then, carefully extract the uterine horns using a pair of ring forceps [2.1.3-CU].  
2.1.1. Talent cuts open the abdominal cavity of the mouse, Text: Skin incision: 1.5-2 cm; muscle incision: 1-1.5 cm
2.1.2. CU the opened abdominal cavity as it is moistened with 0.9% warm benzyl alcohol saline solution
2.1.3. *Film as written
2.2. Next, position an E14 embryo so that there are no visible vessels above the puncture site.  [2.2.1-CU] To have better visualization, use a 0.5 mm electrode to locate the angle and position of the desired area in the brain for transfection [2.2.2-CU]
2.2.1. *Film as written
2.2.2. [combined with 2.2.1] *Film as written
2.3. For the in utero electroporation of cortical area, slowly inject 1.5-2 μl of the DNA-solution in the right lateral ventricle via a prepared borosilicate capillary [2.3.1-CU-TXT] and ensure that the insertion depth is 1-2 mm measured from the uterine wall [2.3.2-CU-TXT].  Then, check for blue-green coloring with a sharp demarcation [2.3.3-CU].

2.3.1. *Film as written, Text: 0.75 mm anterior from the lambdoidal suture; 0.5 mm lateral from the sagittal suture

2.3.2. CU the brain to show injection, Text: See accompanying manuscript for the angle used for transfecting specific region
2.3.3. CU the brain to show the blue-green coloring with a sharp demarcation    
2.4. For better visualization, use a 0.5 mmm electrode to locate the angle and position of the desired area in the brain for transfection. After that, place the center of the 3 mm platinum electrode paddles just anterior of the ear primordia and make sure that they are not placed above the vessels or the placenta [2.4.1-CU].  Subsequently, apply voltage to begin transfection [2.4.2-MED-over the shoulder-TXT]. 
2.4.1. *Film as written [Take 4 = electroporation SSC]
2.4.2. An over the shoulder shot to capture the voltage being applied on the display. Text: 36-38 V, interval cycle length 50 ms, interval pause 950 ms

2.5. For the in utero electroporation of hippocampal formation, inject 2 μl of DNA-solution in the right lateral ventricle of an E15 embryo [2.5.1-CU-TXT].  Then, place the negative pole of the 3 or 5 mm platinum electrode paddles just anterior of the ear primordium and the positive pole at the middle of the ear primordium [2.5.2-CU].  Then, apply voltage to begin transfection [2.5.3-MED-over the shoulder-TXT].

2.5.1.  *Film as written, Text: See accompanying manuscript for the angle used for transfecting specific region
2.5.2. *Film as written
2.5.3. An over the shoulder shot to capture the voltage being applied on the display. Text: 38-40 V, interval cycle length 50 ms, interval pause 950 ms 
2.6. For the in utero electroporation of the lateral septal nucleus and striatum, inject 1 μl of DNA-solution in the right lateral ventricle of an E12 embryo [2.6.1-CU-TXT].  Then, place the 0.5 mm electrodes at the level of the ear primordia [2.6.2-CU].  Subsequently, apply voltage to begin transfection [2.6.3-MED-over the shoulder-TXT].
2.6.1. *Film as written, Text: See accompanying manuscript for the angle used for transfecting specific region [Take 9]
2.6.2. *Film as written [Take 2: LSN]
2.6.3. An over the shoulder shot to capture the voltage being applied on the display. Text: 33 V, interval cycle length 50 ms, interval pause 950 ms
2.7. For the in utero electroporation of the thalamus and hypothalamus, inject 1-1.5 μl of DNA-solution in the lateral ventricle of an E12-E13 embryo [2.7.1-MED-over the shoulder-TXT].  Then, wait for 2-3 min for the solution to diffuse into the third ventricle [2.7.2-CU].  [2.7.3-CU]. 

2.7.1. *Film as written, Text: See accompanying manuscript for the angle used for transfecting specific region
2.7.2. *Film as written [Take 2: we see the 3rd ventricle filled with solution]
2.7.3. Film as written
2.8. Next, place the 0.5 or 3 mm electrodes just posterior the ear primordia [2.8.1-CU].  After that, apply voltage to begin transfection [2.8.2-MED-over the shoulder].

2.8.1. *Film as written
2.8.2. An over the shoulder shot to capture the voltage being applied on the display. Text: 33-35 V, interval cycle length 50 ms, interval pause 950 ms
3. Results: Angle-map for electroporation of specific areas in the murine cortex, hippocampus, lateral septal nucleus, striatum, thalamus and hypothalamus
3.1. This schematic shows the appropriate positions for the positive and negative poles for transfecting cortical areas [3.1.1-LM]. And this one shows the positions of the positive and negative pole for transfecting the hippocampal formations [3.1.2-LM].  The positions of the positive and negative pole for transfecting the striatum and the lateral septal nucleus are shown here [3.1.3-LM] and the appropriate positions of the electrodes for transfecting the thalamus and the hypothalamus are shown here [3.1.4-LM].

3.1.1. 2A.tif: Show image
3.1.2. 2B.tif: Show image
3.1.3. 2C.tif: Show image
3.1.4. 2D.tif: Show image
3.2. The specificity of transfection depends on the electrode size [3.2.1-LM].  Increasing the size of electrode paddle reduces the specificity of the transfection [3.2.2-LM].  This is especially obvious in younger embryonic stages, but also visible in late embryonic stages [3.2.3-LM].

3.2.1. Figure 6: Show images
3.2.2. Figure 6: Add the arrow and text “size of the electrode paddle” at the bottom

3.2.3. Figure 6: Highlight “E12” on the y-axis

Figure 6 (to be submitted by authors)
4. Conclusion (said by authors on camera)

4.1. Nadine Baumgart: Once mastered, this technique can be done in 15 min if it is performed properly.

4.2. Nadine Baumgart: While attempting this procedure, it’s important to remember to handle the embryos and mothers with great care.

4.3. Nadine Baumgart: After watching this video, you should have a good understanding of how to transfect specific regions in the central nervous system of the C57BL/6 mouse. [Last take: 8 – 2nd part]
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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