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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)____NO___  (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)__ 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.) __2.3, 2.4, 3.4, 3.5, 3.7, 3.8 _
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 using the step numbers listed in this document. (Please do not list entire sections.) _3.5, 3.8__

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 surgical procedure is to conduct the intracerebroventricular injection of amyloid-β without stereotactic instruments and to acutely induce Alzheimer-like behavioral abnormalities in normal mice. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. YoungSoo Kim:  This method can help answer key questions in the neurobiology field, such as Alzheimer’s disease. 
1.2. YoungSoo Kim: The main advantage of this technique is that we can conduct intracerebroventricular injection without the use of stereotactic instruments and allow researchers to mimic Alzheimer-like behavioral abnormalities in mice while bypassing the aging process. 

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Hye Yun Kim:  The implications of this technique extend toward therapy or diagnosis of Alzheimer’s disease because it can be used to study the downstream pathology of amyloid-β and screen for drug candidates.  

1.4. Dong-Keun Lee:  Generally, individuals new to this method will struggle because finding the precise location of bregma on the animal’s skull may be difficult.

E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
Procedures involving animal subjects have been approved by the  National Institutes of Health Guide for the Care and Use of Laboratory Animals (NIH Publications No. 8023, revised 1978) and the Animal Institutional Animal Care and Use Committee of KIST (Seoul, Korea).
Authors will have to fill out this section.
2. Protocol (read by voice talent at JoVE):

3. Aβ peptide and syringe preparation 

3.1. To begin this procedure, make 1 mM Aβ with DMSO [2.1.1-MED-TXT].  Then, dilute it 10-fold in PBS [2.1.2-CU].  Next, prepare PBS solution containing 10% DMSO as a vehicle for ICV injection [2.1.3-MED-TXT].
3.1.1. Talent adds DMSO to Aβ, Text: Aβ: amyloid-β
3.1.2. *Film as written
3.1.3. *Film as written, Text: ICV: intracerebroventricular
3.2. After that, wrap the microsyringe with a 26-gauge stainless steel needle using Parafilm strips in order to adjust the needle length for depth-controlled injection [2.2.1-MED-over the shoulder].  Densely wrap the syringe multiple times so that the Parafilm will not be compressed during needle insertion and the needle length stays constant [2.2.2-CU].  Then, cut the layers of Parafilm strips to adjust the needle length to 3.8 mm between the needle tip and the Parafilm [2.2.3-CU] 
3.2.1. Talent wraps the microsyringe with Parafilm strips (labeled as “2.2.” by mistake.)
3.2.2. CU the microsyringe as it is wrapped multiple times
2.2.2.A. Compress the parafilm strip tightly 
3.2.3. *Film as written
3.3. Next, wash the syringe twice with 70% ethanol [2.3.1-MED].  Subsequently, rinse the syringe with distilled water [2.3.2-MED].  Dry it completely in a fume hood for at least 30 minutes and leave the clean syringe under a UV light for another 20 minutes before injection [2.3.3-MED].
3.3.1. *Film as written
3.3.2. *Film as written
3.3.3. Talent places the syringe in the fume hood
4. Aβ injection in mouse 

4.1. In this step, place a 7-week-old anesthetized mouse on a warm mat [3.1.1-MED-over the shoulder].  Next, apply sterile PBS drops or ointment to both eyes to prevent corneal dryness during the procedure [3.1.3-CU].  Afterward, confirm adequate anesthesia by assessing the foot-pinch response [3.1.2-CU].
4.1.1. *Film as written
 Move step 3.1.3. above step 3.1.2.
4.1.2. Talent gives a pinch to the animal’s foot
4.1.3. *Film as written
4.2. Then, prepare two mirrors with multiple vertical lines drawn on the surfaces to provide references for the syringe’s perpendicular injection [3.2.1-MED-over the shoulder].  Place one mirror right next to the body of the mouse and the other in front of the head [3.2.2-MED-over the shoulder-TXT]. 
4.2.1. *Film as written
4.2.2. *Film as written, Text: 1st mirror: M1; 2nd mirror: M2
4.3. Keep M1 parallel to the imaginary midline between the two eyes of the mouse and arrange M2 perpendicular to M1 [3.3.1-CU], so that the two planes form a 90 ° angle [3.3.2-LM].  Next, spray 70% ethanol on the mouse forehead [3.3.3-CU] and rub it with dry cotton swabs [3.3.4-CU]. 
4.3.1. *Film as written
4.3.2. Figure 1C, fig1.psd (C)
4.3.3. CU the mouse head as ethanol is sprayed on it
4.3.4. *Film as written

4.4. To locate the bregma, place the thumb and index fingers directly above the eyes and slightly press the forehead down to the extent that both eyes protrude [3.4.1-CU].  At the same time, drag the skin of the forehead backwards in order to minimize the skull movement under it [3.4.2-CU].
(Comment: the entire 3.4. was flimed once more because the mouse died during filming.)
4.4.1. *Film as written
4.4.2. *Film as written
4.5. Form an invisible triangle by assigning three vertices: The two eyes of the mouse and the point where the thumb and index finger meet [3.5.1-LM].  This is the bregma [3.5.2-LM].
4.5.1. Figure 1B, fig1.psd (B)
4.5.2. Figure 1B, fig1.psd (B), add red arrow
4.6. Locate the injection site with a tailor’s tape [3.6.1-CU-TXT], at 2.4 mm depth under the skull [3.6.2.-LM-TXT]. 

4.6.1. *Film as written, Text: −1.0 ± 0.06 mm posterior to bregma, 1.8 ± 0.1 mm lateral to the sagittal suture
4.6.2. Figure 1D, fig1.psd (D), Text: Blue stars indicate the injection points in each hemisphere
4.7. Next, fill the syringe with 10 μL of Aβ solution or vehicle [3.7.1-MED-over the shoulder].  Place the syringe so that it is perpendicular to the plane of the injection site [3.7.2-CU].  Then, align the reflected images of the syringe in both mirrors with the drawn lines on the mirrors [3.7.3-CU].

4.7.1. Talent filling a syringe
4.7.2. *Film as written
4.7.3. *Film as written (two shots from different angles were taken as 3.7.3.a and 3.7.3.b. You can either use both shots or just choose one of them.)
4.8. Begin inserting the needle until the Parafilm wrapping touches the skin [3.8.1-CU].  Hold the syringe with one hand and inject 5 μL of the Aβ solution or vehicle with the other hand slowly over 5 seconds without pausing, and make sure the syringe remains perpendicular throughout [3.8.2-CU]. 
4.8.1. *Film as written
4.8.2. *Film as written (From 3.8.2.A. we re-shot the film.)
4.9. After completing the injection, wait 3 to 5 seconds before removing the syringe [3.9.1-CU].  Place the thumb and index fingers back on the head and hold it down to prevent the skull from any unnecessary movements [3.9.2-CU].  Then, remove the syringe without tilting [3.9.3-CU].  Subsequently, place the mouse on a warm pad for recovery [3.9.4-MED].
4.9.1. *Film as written
4.9.2. *Film as written
4.9.3. [combined with 3.9.2] *Film as written
4.9.4. *Film as written
4.10. To confirm if Aβ was injected in the target ICV region, check the trace of the needle insertion in the brain tissue to see if it reached one of ventricles [3.10.1-LM].  If the injection was unsuccessful, exclude that subject’s data from analysis of the experimental results [3.10.2-LM].
4.10.1. Figure 2C, fig2.psd (C)
4.10.2. Figure 2E, fig2.psd (E)
5. Results: Confirmation of prepared Aβ species via SDS-PAGE and Y-maze behavioral tests
5.1. In this experiment, the full-length Aβ peptide of 42 amino acids was used to produce a mixture of Aβ monomers, oligomers, and fibrils [4.1.1-LM].  Through the HFIP-induced monomerization step, relatively homogeneous monomers were obtained [4.1.2-LM].  After the 7-day incubation, diverse sizes of Aβ aggregates were developed, in which trimers and tetramers were the dominant species among the oligomeric forms of Aβ [4.1.3-LM].
5.1.1. fig3.psd, show image
5.1.2. fig3.psd, highlight letter “B”
5.1.3. fig3.psd, highlight letter “C”
5.2. In this study, spatial working memory was assessed in the Aβ-injected mice in the Y-maze test, in which the sequence of arm choices and the number of total arm entries were recorded while each mouse was allowed to freely explore the maze [4.2.1-LM].   The Aβ-injected mouse group showed significantly lower alternation rates, indicating the development of cognitive deficits [4.2.2-LM].
5.2.1. fig4.psd, show graph
5.2.2. fig4.psd, highlight the 2 stars to indicate significance 
6. Conclusion (said by authors on camera)

6.1. Dong-Keun Lee:  Once mastered, this technique can be done in 20 min including anesthetic procedure if it is performed properly.

6.2. Dong-Keun Lee:  While attempting this procedure, it’s important to remember to make the needle perpendicular to the plane of the injection.

6.3. Hye Yun Kim:  After its development, this technique paved the way for researchers in the field of drug discovery of Alzheimer’s disease to explore in vivo screening of drug candidates in these easily accessible Alzheimer rodent models.

6.4. Hye Yun Kim:  After watching this video, you should have a good understanding of how to conduct intracerebroventricular injection without stereotactic instruments.

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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