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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: _____________________________________________

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 steps by their protocol number. _3.4.2-3.6.2, 3.7, 3.9, 3.10__________
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list the step by its protocol number.__None________________

E.  Will the filming need to take place in multiple locations? (Y/N) __No___If yes, how far apart are the locations?
1. Introduction (Schematic Overview and Interview)

A. Schematic Overview (read by voice talent at JoVE):

Procedural Narrative:
The overall goal of this procedure is to stereotaxically inject oligomeric A1-42 into the dentate gyrus of the hippocampus. (Intro)
This is accomplished by first preparing oligomeric A1-42 solution. (P1)
LAB_MEDIA: 52805_Troy_AnimationSequence.ppt_slide 23, 24, 25.  Animation: Show the tube of yellow solution, then lower the syringe/ needle into the solution, then pull the plunger and yellow solution is shown in the syringe.
The second step is to determine the injection coordinates. (P2)
LAB_MEDIA: 52805_Troy_AnimationSequence.ppt_slide 12.  Animation:  Show the mouse head, then add two arrows with texts “Bregma” and “Lambda”. Then, add 3 blue brackets on the skull, followed by the other 3 arrows and blue texts “ML: 1.30mm”, “ML: 1.30mm” and “AP: 2.00mm”.
Next, surgically expose the skull of the animal and introduce two holes in it for needle insertion. (P3)
LAB_MEDIA: 52805_Troy_AnimationSequence.ppt_slide 7, 8, 14.  Animation: Show slide 7 (scissors approaching midline), then show the red line (like slide 8), then add texts (like slide 14).
The final step is to move the syringe needle into its final position and infuse A1-42. (P4)
LAB_MEDIA: 52805_Troy_AnimationSequence.ppt_slide 15, 19.  Animation: Show slide 15, move syringe towards the yellow dot on the skull. Then show slide 19, syringe/ needle moving down along the “2.20mm” line.
Ultimately, the stereotaxic A1-42 injection method is used to examine the toxic effects of A1-42 in a live animal. (P5)
LAB_MEDIA: 52805_Troy_JoVEFigure 2A
Paste a copy of your graphic overview here.  The original file should be Adobe Illustrator (preferred) or Powerpoint (see instructions) and should be uploaded through your online submission on the JoVE website. Please keep all layers in the file (i.e., do not flatten the file).   
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B.  Interview: (Said by you on camera. Don’t forget to smile!)  

1.1. Ying Jean:  The main advantage of this technique over existing transgenic Aβ1-42 mouse models, is that oligomeric Aβ1-42 can be elevated in a spatial and temporal manner, and reliably reproduces the cell death pathology that is lacking in the transgenic models.   

1.2. Carol Troy:  This method can help answer key questions in the Alzheimer’s field, such as how pathological processes spread in Alzheimer’s disease.  

Protocol (read by voice talent at JoVE):

2. Animal preparation
2.1. To begin this procedure, shave the head of an anesthetized mouse to expose the skin [2.1.1-MED-over the shoulder].  Next, place the mouse on the heating pad in the stereotaxic frame [2.1.2-CU].  Then, secure its incisors in the teeth guard and the nosepiece over the face of the mouse [2.1.3-CU]. 
2.1.1. *Film as written
2.1.2. *Film as written
2.1.3. *Film as written
2.2. After that, position the ear bars into the auditory meatus in order to secure the head [2.2.1-CU].  To check if the head is secured, gently press it and ensure that it doesn’t move [2.2.2-CU].  Then, apply ointment to both eyes to keep them moist [2.2.3-CU].
2.2.1. *Film as written
2.2.2. *Film as written
2.2.3. *Film as written
2.3. After that, disinfect the surgical site by applying betadine to the skin over the skull [2.3.1-MED-over the shoulder], followed by 70% ethanol with sterile cotton swabs [2.3.2-MED-over the shoulder]. Perform the alternating betadine and ethanol cleaning 2 more times [2.3.3-CU].
2.3.1. [2.3.1 to 2.3.3 combined] *Film as written
2.3.2. *Film as written
2.3.3. *Film as written
3. Surgery and infusion
3.1. Now, make a 2-3 mm incision in the midline of the scalp with a scalpel [3.1.1-MED-over the shoulder].  Use a straight fine scissors to extend the incision line to about 1.0 cm to expose the sagittal suture, bregma, and lambda of the skull [3.1.2-CU/SCOPE]. After that, use forceps to pull the skin apart. [3.1.3-CU].
3.1.1. *Film as written
3.1.2. *Film as written
3.1.3. *Film as written  This shot was changed, Micro clamps were omitted
3.2. Clean the skull with a sterile cotton swab soaked with sterile saline. [3.2.1-MED-over the shoulder].  Then, use a clean dry cotton swab to dry the skull [3.2.2-MED-over the shoulder].

3.2.1. *Film as written  This shot was changed
3.2.2. *Film as written
3.3. Next, mark a dot on the bregma [3.3.1-CU/SCOPE].  Position the Hamilton syringe using the micromanipulator so that the tip of the needle just touches the dot on the bregma 3.3.2-CU/SCOPE].  Then, record the DV coordinate [3.3.3-MED-over the shoulder-TXT]. 
3.3.1. *Film as written
3.3.2. *Film as written
3.3.3. Talent records the DV coordinate on a piece of paper. Text overlay: DV: dorsal-ventral.
3.4. Mark a dot on the lambda point. Make sure that the AP axis of the skull is level by moving the syringe posteriorly to the lambda point [3.4.1-MED-over the shoulder-TXT].  The tip of the needle should touch the lambda point as it does the bregma point [3.4.2-CU/SCOPE].  After that, record the DV position [3.4.3-MED-over the shoulder].  The DV coordinates for bregma and lambda should be within 0.5 mm [3.4.4-CU/SCOPE].
Insert shot: mark a dot on the lambda point.
3.4.1. *Film as written; Text overlay: AP: anterior-posterior
3.4.2. *Film as written
3.4.3. *Film as written
3.4.4. CU the skull as talent pointing at the bregma, then the lambda with a pair of forceps.
3.5. Now, return the needle tip to the bregma dot [3.5.1-CU/SCOPE].  Record the starting AP position [3.5.2-MED-over the shoulder].  Then, calculate the ending AP position by subtracting 2mm from the starting AP coordinate and reposition the syringe needle to the final AP coordinate [3.5.3-CU/SCOPE].
3.5.1. *Film as written
3.5.2. *Film as written
3.5.3. CU the needle as it is repositioned to the final AP coordinate.
3.6. Next, record the current ML coordinate [3.6.1- MED-over the shoulder-TXT].  Calculate the left and right ending ML coordinates by adding or subtracting 1.3 mm from the starting ML coordinate, and move the syringe needle to the ending ML coordinates [3.6.2-CU/SCOPE].  Touch the needle tip to the surface of the skull on both ending ML coordinates and make sure the DV coordinates are within 0.5 mm [3.6.3-CU/SCOPE]. 
3.6.1. *Film as written, Text overlay: ML: medial-lateral
3.6.2. CU the needle as it is moved to the ending ML coordinates.
3.6.3. CU the needle tip as it touches the surface of the skull on one of the ML coordinates.
3.7. While at the ending ML coordinate, pull the needle up 0.5 – 1 cm over the skull [3.7.1-CU].  Mark a dot on the skull with a dark colored extra fine point marker [3.7.2-CU/SCOPE].  Repeat this step for the contralateral side of the skull [3.7.3-MED-over the shoulder].
3.7.1. *Film as written
3.7.2. *Film as written

3.7.3. Talent marks a dot on the contralateral side of the skull with a dark colored extra fine point marker.
3.8. Then, move the syringe away [3.8.1-MED-over the shoulder].  Drill a hole on either the left or right ML coordinate on the skull using a 0.8 mm drill bit [3.8.2-CU/SCOPE].  Repeat this step for the contralateral side [3.8.3-CU].
3.8.1. *Film as written
3.8.2. *Film as written
3.8.3. CU the skull as a hole is drilled on the contralateral side.
3.9. Afterward, move the syringe to one of the newly introduced holes [3.9.1-MED-over the shoulder].  Lower the needle to just past the skull and be careful not to puncture the brain [3.9.2-SCOPE].  To ensure that the needle has passed the skull, gently push the needle against the skull to make sure that the needle doesn’t come out of the hole [3.9.3-SCOPE].
3.9.1. *Film as written
3.9.2. *Film as written
3.9.3. *Film as written
3.10. Next, record the starting DV coordinate [3.10.1- MED-over the shoulder].  Calculate the ending DV coordinate by subtracting 2.2 mm from the starting DV coordinate, and lower the needle to the ending DV coordinate [3.10.2- MED-over the shoulder].
3.10.1. *Film as written
3.10.2. *Film as written
3.11. Then, set the stereotaxic injector pump to infuse 4 µl of Aβ1-42 into the dentate gyrus at a rate of 0.5 µl/minute [3.11.1- MED-over the shoulder].  After the infusion, let the needle remain in place for an additional minute to minimize backflow of solution out of the injection site [3.11.2- CU].  After that, move the needle to the other side of the brain and repeat the procedures [3.11.3- MED-over the shoulder].
3.11.1. *Film as written
3.11.2. *Film as written
3.11.3. Talent moves the needle to the other side.
4. Animal removal and postoperative care 

4.1. Now, unscrew the ear bars [4.1.1- MED-over the shoulder] [4.1.2- CU].
4.1.1. *Film as written
4.1.2. [moved] CU the mouse as it is removed from the apparatus. 
4.2. Use the student standard pattern forceps to pull the scalp closed and seal the wound with a suture [4.2.1-CU]. Take off the nose guard and remove the mouse. [4.1.2- CU] Inject 1 mL of sterile saline into the mouse intraperitoneally for hydration [4.2.2-CU]. And inject buprenorphine at 0.1 mg/kg subcutaneously for pain relief [4.2.3-CU].
4.2.1. CU the head of the mouse as the scalp is closed and the wound is sealed.
4.1.2 [moved] CU the mouse as it is removed from the apparatus.
4.2.2. CU the mouse during IP injection.
4.2.3. CU the mouse during subcutaneously injection.
4.3. Afterward, transfer the mouse to a clean empty cage set on top of a 42 °C hot plate until it wakes up [4.3.1-MED].  Then, return the mouse to its housing cage with ample food and water [4.3.2-MED].
4.3.1. *Film as written
4.3.2. *Film as written
5. Results: Oligomeric Aβ1-42 induces neuron death in the dentate gyrus and the basal forebrain
5.1. This figure shows the infusion of Aβ1-42 and vehicle in the respective left and right dentate gyrus of a 9-month old mouse [5.1.1-LM]. Broken lines depict the injection tract [5.1.2-LM] and the arrows show the collapsed dentate gyrus [5.1.3-LM}.
5.1.1. LAB_MEDIA: 52805_Troy_script_Figure1B
5.1.2. LAB_MEDIA: 52805_Troy_script_Figure1B, add broken lines in two images

5.1.3. LAB_MEDIA: 52805_Troy_script_Figure1B, add arrows in two images

5.2. Within 1 week of Aβ1-42 injection, the dentate gyrus exhibited elevated Aβ1-42 levels in the molecular layer and the polymorphic cell layer close to the injection site [5.2.1-LM]. 
5.2.1. 52805_Troy_script_Figure 2A. Video editor, replace ML with “molecular layer”, GCL with “ganglion cell layer” and PCL with “polymorphic cell layer” if possible.
5.3. At 7 and 14 days, Aβ1-42 elicited increases in TUNEL-positive staining and decreases in dentate gyrus thickness, confirming the neurodegenerative effects of Aβ1-42 [5.3.1-LM]. 
5.3.1. 52805_Troy_script_Figure 2B
5.4. Here, a retrograde tracer fluorogold was co-injected with Aβ1-42 into the dentate gyrus. 7 days following injection, fluorogold was detected in the basal forebrain, suggesting the retrograde transport of the label via cholinergic neurons [5.4.1-LM].
5.4.1. 52805_Troy_script_Figure 2C

5.5. Fluorogold-positive neurons in the basal forebrain were chosen for quantification. 7 days following injection, Aβ1-42 elicited increases in TUNEL and decreases in ChAT-positive neurons in the basal forebrain [5.5.1-LM].

5.5.1. 52805_Troy_script_Figure 2D
Authors, please upload individual Figures 2A, 2B, 2C, and 2D to JoVE website. Thanks.

6. Conclusion (said by authors on camera)

6.1. Ying Jean: Once mastered, this technique can be done in approximately 30 min if it is performed properly.

6.2. Carol Troy:  Following this procedure, other methods like studies of molecular mechanisms can be performed in order to answer additional questions like the mechanistic effect of amyloid infusion on the brain.

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, as well as an introduction to your videographer, closer to your filming date.

( 2013, Journal of Visualized Experiments


