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A.  Will you require JoVE to record video microscopy through a microscope? N 
B.   Does your protocol include descriptions of software usage? N
C.  Which individual steps (not sections) of your protocol will viewers benefit most from having filmed? 2.7, 2.8, 2.9, 2.10, 3.4, 4.1.
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  The tip has been described in step 2.8
E. Will the filming need to take place in multiple locations? N

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 establish a simple thrombotic stroke model with a stable brain infarction and to evaluate the protective effects of tissue plasminogen activator, or tPA, therapy. (Intro) First, the induction of transient cerebral hypoxia-ischemia, or tHI (Pronounce: T-H-I) is demonstrated via the double ligation of the right common carotid artery, or RCCA (Pronounce: R-C-C-A), (P1) and the exposure of the ligated animal to hypoxic conditions for the induction of thrombosis. (P2). After a 30 minute hypoxic condition, the two knots on the carotid artery are released. (P3) In the final step, the administration and evaluation of the effects of tPA therapy are shown. (P4) Alternatively, real-time recording of the cerebral blood flow, the formation of the thrombosis, and the degree of vessel obstruction can be investigated. (P5)

no formal graphic submitted
(P1) from Figure 1.jpg, show bone and vessels, then add/indicate black knots/sutures. See P1.tif
(P2) zoom out to show mouse with thermoprobe, then place grey oval over mouse snout and have “7.5% O2” and “30 min” text appear. See P2.tif
(P3) See P3.tif instead if possible transition through 3 images in top of 2B.tif [show 2’(Normoxia) image and text, then 25’(Hypoxia) image and text, then 45’(Normoxia) image and text] OR move mouse onto blood imager stage (e.g., google “fluxexplorer”) and show 25’(Hypoxia) image from top of 2B.tif on blood imager monitor screen
(P4) with “administration” please show mouse, have syringe appear labeled “tPA” or similar, and inject mouse in tail; with “evaluation” please show 4B.tif  See P4.tif
(P5) with “real-time … flow” please show bottom graph from 2B.tif; with “formation of the thrombosis” please show right image from 3B.tif; with “degree … injury” please show bottom right graph from Figure4.jpg (Figure 4C) See P5.tif

B.  Interview: (Said by you on camera. Don’t forget to smile!)  

1.1. Chia-Yi Kuan: This method can help answer key questions in the thrombotic stroke field, such as what is the mechanism of thrombosis formation?  
1.2. Yu-Yo Sun: Visual demonstration of this method is critical, as it can be difficult to maintain the right body temperature and smooth breathing of the animal during the brain infarction induction steps.   
1.3. Chia-Yi Kuan: Demonstrating the procedure will be Yu-Yo Sun, a postdoc from my laboratory. 
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.


Protocol (read by voice talent at JoVE):
2. Transient cerebral hypoxia-ischemia
2.1. At least 15 minutes before beginning the procedure, place the surgical bed on a warming pad set to 37°C [2.1.1.-WIDE] and place a neck roll made from the barrel of a 3 ml syringe onto the bed [2.1.2.-MED].
2.1.1. Talent placing bed onto warming pad
2.1.2. Talent placing syringe onto bed
2.2. Set the hypoxia system to deliver 2% isoflurane in 7.5% oxygen balanced by 92.5% nitrogen [2.2.1.-CU/MED] and adjust the temperature controllers [2.2.2.-CU].
2.2.1. If possible, shot of controls being set to 2% isoflurane/7.5% oxygen/92.5% nitrogen OR Talent setting at least one control
2.2.2. At least one temp control being set
2.3.  [2.3.1.-ECU-TXT], Place a 10-13 week old, 22-30 gram male C57BL/6 mouse onto the surgical bed [2.3.1.-MED]. After confirming anesthesia by toe pinch [2.3.1.-ECU-TXT], apply ointment to the animal’s eyes [2.3.3.-ECU].
2.3.1. Toe being pinched (TEXT: Anesthesia: 3% isoflurane)
2.3.2. Talent placing mouse on bed
2.3.3. Ointment being placed on eye 
2.4. Stretch the forelimbs along the neck roll [2.4.1.-CU] and secure them with medical tape [2.4.2.-CU].
2.4.1. At least one forelimb being stretched (Videographer: Combine 2.4.1. and 2.4.2. as appropriate)
2.4.2. At least one forelimb being secured (Videographer: Combine 2.4.1. and 2.4.2. as appropriate)
2.5. Then, using a depilatory cream, remove the hair on the animal’s neck [2.5.1.-CU] and clean the surgical site with alcohol and cotton swabs [2.5.2.-CU].
2.5.1. Few seconds cream being applied
2.5.2. Few seconds site being wiped
2.6. Now move the surgical bed under a dissecting microscope [2.6.1.-MED] and make a 0.5 cm right-cervical incision in the skin along the midline [2.6.2.-SCREEN].
2.6.1. Talent placing bed under microscope
2.6.2. *To be provided by Authors See 2.6.2.wmv (21 sec)---shorten it as the editor wishes.
2.7.  [2.7.1.-SCREEN] [2.7.2.-SCREEN]. [2.7.3.-SCREEN].   Using a pair of fine forceps, pull apart the trachea and muscle to expose the right common carotid artery and place two precut 5-0 silk sutures underneath the artery. Be careful to separate the carotid artery from the vagus nerve [2.7.3.-SCREEN].   
2.7.1. *To be provided by Authors
2.7.2. *To be provided by Authors
2.7.3. *To be provided by Authors (Video Editor: if possible/appropriate, please indicate RCCA when mentioned) See 2.7.wmv (28 sec)---shorten it if need be. We did combined shot.
2.8. Live knot two precut releasable 5-0 silk sutures on the RCCA [2.8.1.TK1.-SCREEN] and [2.8.1.TK2.-SCREEN]. Then use 4-0 nylon monofilament sutures to close the skin [2.8.2.-SCREEN] and quickly transfer the mouse to the hypoxia system [2.8.3.-MED].
2.8.1. *To be provided by Authors (Shot will be used again) See 2.8.1.TK1.wmv (14 sec) for the first knot, and 2.8.2.TK2.wmv (14 sec) for the second knot. I suggest showing the whole 28 sec as these are rarely used procedures in mouse stroke model.
2.8.2. *To be provided by Authors See 2.8.2.wmv (34 sec)---probably shorten it.
2.8.3. Talent placing mouse in hypoxia system
2.9. Place the facemask over the animal’s nose and mouth [2.9.1.-CU] and a rectal probe so that a 37.5°C body temperature is maintained throughout the hypoxia delivery [2.9.3.-CU]. Adjust the heat lamps [2.9.2.-MED] [2.9.3.-CU].
2.9.1. Facemask being placed over nose/mouth  Please check the order of [2.9.1] through [2.9.3] as we may have adjust the action sequence for accuracy.
2.9.2. Shot of Talent adjusting at least one lamp
2.9.3. Shot of 37.5°C readout on probe or similar
2.10. After 30 minutes, transfer the mouse back to the surgical bed [2.10.1.-MED] and release the two sutures [2.10.2.-SCREEN].
2.10.1. Talent placing mouse in bed (Videographer: More Talent than mouse in shot)
2.10.2. *To be provided by Authors See 2.10.2.wmv (35 sec)---Shorten it if need be.
2.11. Then close the wound with tissue glue [2.11.1.-CU] and return the mouse to its cage [2.11.2.-MED-TXT], monitoring the animal until it is fully recovered [2.11.3.-CU].
2.11.1. Few seconds glue being applied to wound/wound being closed
2.11.2. Talent placing mouse into cage (Videographer: More Talent than mouse in shot) (TEXT: Exclude animals w/ spontaneously released knots)
2.11.3. Few seconds fully recovered mouse moving in cage
3. Laser speckle contrast imaging (LSCI)
3.1.  [3.1.1.-WIDE], Alternatively, laser speckle contrast imaging can be used to examine the cerebral blood flow during and after hypoxia-ischemia. Position the animal in the prone position [3.1.2.-MED].
3.1.1. Talent removing mouse from hypoxia system
3.1.2. Few seconds Talent positioning animal (Videographer: More Talent than mouse in shot)
3.2. Next, open the scalp with a 1 cm-long midline incision to expose, but not open, the skull [3.2.1.-CU] [3.2.2.-SCREEN].
3.2.1. Few seconds incision being made
3.2.2. Use 2.8.1. knots being placed
3.3. Then immediately transfer the animal to the blood flow imager [3.3.1.-MED] and start recording the cerebral blood flow [3.3.1.-MED] [3.3.2.-SCREEN].
3.3.1. Talent placing mouse in imager (Videographer: More Talent than mouse in shot)
3.3.2. *To be submitted by Authors 
3.4. View the cerebral blood flow images according to the manufacturer’s instructions [3.4.1.-MED-over the shoulder], using the MoorFLPI (Pronounce: more-F-L-P-I) software to analyze the selected regions in real time [3.4.2.-SCREEN]. 
3.4.1. Few seconds Talent viewing images on screen
3.4.2. *To be submitted by Authors
3.5. “Blood Flow After Unilateral Carotid Artery Ligation” [3.5.1-TEXT] [3.5.1-SCREEN] 
3.6. “Blood Flow Under Combined Hypoxia-Ischemia” [3.5.2-TEXT] [3.5.2-SCREEN] 
3.7. “Blood Flow Reperfusion Deficits After Hypoxia-Ischemia” [3.5.3-TEXT] [3.5.3-SCREEN] 
3.8. After 10 minutes of monitoring, close the scalp with tissue glue [3.5.1.-CU] and return the animal to its cage [3.5.2.-MED].
3.8.1. Glue being placed onto scalp/wound being closed
3.8.2. Talent placing mouse into cage (Videographer: More Talent than mouse in shot)
4. Tissue plasminogen activator (tPA) administration and brain damage detections
4.1. To evaluate the effects of tPA therapy [4.1.1.-WIDE-TXT], inject the animals intravenously in the tail vein at the appropriate time post transient unilateral carotid occlusion and hypoxia [4.1.2.-CU].
4.1.1. Talent aspirating tPA into syringe or flicking syringe to remove bubbles or similar (TEXT: See text for all media/reagent material preparation)
4.1.2. Few seconds tail vein being injected (TEXT: e.g. 0.5, 1 or 4 hrs)
4.2. Then, quantify the infarct volume by in vivo TTC (Pronounce: T-T-C) 24 hours after the transient cerebral hypoxic-ischemia [4.2.-SCREEN] [4.2.1.-CU-TXT] [4.2.2.-CU].
4.2.1. Please use 4.2.tif to overview the procedure. Authors do NOT want to show transcardial perfusion of the poor mouse. Too bloody.
4.2.2. Few seconds mannitol being aspirated into syringe (TEXT: TTC: 2,3,5-Triphenyltetrazolium chloride)
4.2.3. Few seconds mouse being injected ip
4.3. After 30 minutes, transcardial perfuse the mouse with PBS [4.3.1.-CU] followed by 10 ml of 2% TTC [4.3.2.-CU].
4.3.1. Few seconds mouse heart being perfused with PBS, with PBS container label visible in frame if possible
4.3.2. Few seconds mouse heart being perfused with TTC, with TTC container label visible inf frame if possible
4.4. Within 10 minutes, remove the brain [4.4.1.-CU-TXT] and fix the tissue over night in 4% paraformaldehyde [4.4.2.-CU].
4.4.1. Brain being lifted out of mouse (Euthanasia: Avertin 250 mg/kg ip) 
4.4.2. Brain being placed into PFA
4.5. The next day, use a vibratome to obtain 1 mm thick sections [4.5.1.-MED].
4.5.1. Few seconds Talent at vibratome, making a section 
4.6. Finally, obtain a series of four sectioned brain images by digital microscopy [4.6.1.-MED-over the shoulder] and use the appropriate imaging software to quantify the infarct volume as the ratio of the white infarcted area to the area of the undamaged, contralateral hemisphere [4.6.2.-SCREEN].
4.6.1. Talent at microscope, with at least one image of brain visible on monitor if possible
4.6.2. *To be submitted by Authors OR Authors: please submit Figure 4C if you’d like to use it to illustrate this point   Please use 4.6.tif
5. Results: Representative transient cerebral hypoxia-ischemia (tHI) insult in adult mice  Please delete this section for three reasons: First, too much into details of our particular experiment, but audiences should be more interested in the method. Don’t want to sound like we are over-advertising our study. Second, we have covered most of these data in the procedures part. Third, don’t want the video to be too long.
5.1. In this experiment, two-dimensional laser speckle contrast imaging revealed that transient unilateral carotid occlusion under normoxia [5.1.1.-LM] suppressed the cerebral blood flow on the carotid ligated hemisphere to ~50% of the baseline value [5.1.2.-LM], which quickly recovered to above 85% after the release of the carotid occlusion [5.1.3.-LM]. 
5.1.1. [bookmark: _GoBack]2A.tif: please highlight top left image
5.1.2. 2A.tif: please highlight/indicate red data line between left vertical grey and middle vertical red lines
5.1.3. 2A.tif: please highlight/indicate red data line from middle red vertical line to right vertical grey line and/or add arrow and “Release” text
5.2. Exposure to systemic hypoxia alone [5.2.1.-LM] reduced the cerebral blood flow to approximately 75% of the baseline value [5.2.2.-LM], which transiently rebounded to ~130% after returning to the normoxic atmosphere [5.2.3.-LM]. 
5.2.1. 2B.tif: please highlight middle image
5.2.2. 2B.tif: please highlight/indicate red data line from middle vertical grey line to right vertical grey line
5.2.3. 2B.tif: please highlight/indicate red data line above black data line and right below right 45’(Normoxia) image
5.3. In contrast, carotid ligation under hypoxia [5.3.1.-LM] quickly reduced the cerebral blood flow in the ipsilateral hemisphere to less than 20% of the baseline value at around 10 minutes [5.3.2.-LM], which barely recovered to above 30% at 20 min after the release of the carotid ligation and the return to normoxia [5.3.3.-LM]. 
5.3.1. 2C.tif: please highlight second image [20’ (tHI)]
5.3.2. 2C.tif: please highlight/indicate red data line from 2nd vertical grey line to 3rd vertical grey line
5.3.3. 2C: please highlight/indicate red data line from 3rd vertical grey line to 4th vertical grey line and/or add arrow and “Release” text
5.4. As observed, no obvious injury was induced by the transient unilateral carotid occlusion insult [5.4.1.-LM], but a sizable infarction was detected in the middle cerebral artery-supplied territory following hypoxia insult [5.4.2-LM]. 
5.4.1. 3A.tif: please highlight left image
5.4.2. 3A.tif: please highlight right image and/or outline yellow/white areas of heart tissue images and/or add asterisk
5.5. Further, in vehicle-treated mice, the mortality rate at 24 hours post-hypoxia was 23.8% [5.5.1.-LM], whereas in mice that received tPA treatment within a half hour of hypoxia, the mortality rate was reduced to 8.3% [5.5.2.-LM].
5.5.1. 4B.tif: please highlight the vehicle column and outline the 23.80% data cell
5.5.2. 4B.tif: please highlight the tPA 0.5h column and outline the 8.3% data cell
5.6. This protective effect was lost, however, when tPA was not administrated until 1 [5.6.1.-LM] or 4 hours after the hypoxia insult [5.6.2.-LM]. 
5.6.1. 4B.tif: please highlight the tPA 1h column and outline the 25% data cell
5.6.2. 4B.tif: please highlight the tPA 4h column and outline the 18.75% data cell

6. Conclusion (said by authors on camera)
6.1. Chia-Yi Kuan: Following this procedure, other methods of tPA administration can be performed to determine their clinical relevance as therapeutic strategies.
6.2. Yu-Yo Sun: After its development, this technique paved the way for researchers in the field of ischemic stroke to explore thrombolysis therapy in the brain.
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