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Author Questionnaire 
1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  Yes  
No, one of the scopes does not have a camera port (make and model below). Theother one has a camera port.
If your microscope does not have a camera port, the scope kit will be attached to one of the eyepieces and you will have to perform the procedure using one eye.
Zeiss OpMi-1 86322
2.4.1 - 2.9.1 and 2.14.13.2 - 3.9.1 – 2.17.3
Videographer: Please film the SCOPE shots using the scope kit
2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  

3. Filming location: Will the filming need to take place in multiple locations?   Yes
If Yes, how far apart are the locations? Different rooms in attached buildings


Current Protocol Length

Number of Steps:  23
Number of Shots:  54

Interviews 
1. Video 1: Author Spotlight: Automated Infusion and Blood Sampling for Precise Hormonal Analysis in Conscious Mice

Ethics Title Card
This research has been approved by the Institutional Animal Care and Use Committee at the University of Michigan

Videographer: Obtain headshots for all authors. 

What is the scope of your research? What questions are you trying to answer? 
1.1. Cristina Sáenz de Miera: Our goal is to understand the role of specific neuronal populations in the regulation of the pulsatile secretion of luteinizing hormone. For this, we require precise control of neuronal location, identity, and activity in combination with the automated collection of blood samples without disturbing or stressing the animals. 
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

What are the current experimental challenges?
1.2. Nathan QiJiane Feng: Current methods for collecting sequential blood samples in conscious mice are limited to tail cuts, require a long training period, and are susceptible to human handling and environmental stressors.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

What advantage does your protocol offer compared to other techniques?
1.3. Nathan Qi: Automated infusion and blood sampling can be conducted without the presence of investigators, which eliminates stress and allows for the capture of hormonal changes in conscious, freely moving, and undisturbed mice. This technique is an asset to neuroscience research, as it provides a robust support system. The Michigan Mouse Metabolic Phenotyping Center offers automated infusion and blood sampling experiments as a core service. 
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.  Suggested B roll: 3.10.1, 3.10.2


Videographer: Obtain headshots for all authors.

Protocol Videos 
Videographer: Please film the SCOPE shots using the scope kit

2. Video 2: Stereotaxic Delivery of Adeno-Associated Viruses to a Specific Cell Population Linked to Serial Automated Blood Collection
Demonstrator: Cristina Sáenz de Miera; Jiane Feng
Ethics Title Card
Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) (pronounced I-ah-cook) at the University of Michigan
Protocol
2.1. To begin, inject a preemptive analgesic into an anesthetized mouse [1-TXT]. Using clippers, shave the head of the mouse [2]. Install the animal on a stereotaxic table, and correctly position ear bars [3-TXT]. Attach the mouse's mouth to the mouthpiece and carefully position the tongue outside to prevent suffocation [4].
2.1.1. WIDE: Talent injecting analgesic injection. TXT: Anesthesia: 2.5% Isoflurane; Analgesia: Carprofen 5 mg/kg
2.1.2. Talent shaves the mouse's head.
2.1.3. Talent fixes the animal on a stereotaxic table and adjusts the ear bars.  TXT: Ensure that the head is correctly fixed and stable.
2.1.4. Talent attaches the mouse's mouth to the mouthpiece and positions the tongue outside.

2.2. After checking the depth of anesthesia, position elevation support beneath the animal to ensure the body and head remain leveled horizontally and  use a warm pad with paper to maintain the animal's temperature [1-TXT]. Apply ointment to both eyes to prevent drynessUse a warm pad with paper to maintain the animal's temperature [2-TXT].
2.2.1. Talent places support and a warm pad covered with paper beneath the animal.  TXT: Monitor the animal's breathing and coloration throughout the procedure	Comment by Saenz de Miera Patin, Cristina: Combine original 2.2.1. and 2.2.2. Then Add new 2.2.2. showing application of eye ointment. 
2.2.2. [bookmark: _Hlk146726444]Talent applies ointment to both eyes to prevent dryness.Talent places a warm pad covered with paper on the animal. TXT: Apply ointment to both eyes to prevent dryness

2.3. Then, using iodine and alcohol, disinfect the mouse's head [1]. Use a scalpel to make an incision along the head's midline, with the cut stretching from behind the eyes to post the lambda suture [2]. Expose the skull and swab it with a sterile cotton tip saturated in 0.9% sodium chloride solution [3]. 
2.3.1. Talent wipes the mouse's head with iodine/alcohol swab.
2.3.2. Talent cuts the head's midline from just behind the eyes to post the lambda suture.
2.3.3. Talent exposes the skull and swabs it with NaCl solution.

2.4. Under a stereomicroscope, identify the rostral rhinal vein or RRV (R-R-V) and use a sterile pencil to mark it [1]. Using a sterile needle as a reference, confirm the orientation of the brain [2-TXT]. 
2.4.1. SCOPE: Talent points at RRV with a hand or sterile pencil and then marks the RRV.
2.4.2. SCOPE: Talent checks the orientation of the brain using a sterile needle as a reference TXT: Ensure the skull surface heights and lateral inclination match at RRV and lambda
2.4.3. Image of coordinates showing no change in the dorsoventral (D-V) and mediolateral (M-L) coordinates after checking the orientation	Comment by Saenz de Miera Patin, Cristina: Add a new step 2.4.3. showing a fixed image of the coordinates. 

2.5. Next, position a sterile glass pipette containing the virus solution to the RRV reference for 0 (zero) anteroposterior reference [1]. Advance the pipette along the sagittal suture until reaching the chosen anteroposterior coordinate [2]. Mark this spot with a sterile pencil and lift the needle [3].
2.5.1. SCOPE: The glass pipette is being placed at the RRV reference. 
2.5.2. SCOPE: The glass pipette is being advanced until the AP coordinates.
2.5.3. SCOPE: The spot is being marked, and the needle is being lifted.

2.6. Carefully drill a small circle around the marked position to avoid breaking the superior sagittal sinus [1] and remove the piece of the skull with small forceps [2-TXT]. 
2.6.1. SCOPE: A small circle is being drilled around the marked position, 
2.6.2. SCOPE: A piece of skull is being removed. TXT: Tilt the drill to reduce drilling pressure

2.7. Then, using the superior sagittal sinus median as the mediolateral reference, move the pipette to the position and lower it until it touches the dura mater, as the dorsoventral reference [1-TXT]. Create a slight break in the dura mater and lower the pipette to the preferred dorsoventral position [2].
2.7.1. SCOPE: The pipette is being moved to the mediolateral position, and lowered to dura mater. TXT: The superior sagittal sinus is more accurate reference than sagittal suture
2.7.2. SCOPE: The slight break is being created in the dura mater, and the pipette is being lowered to the preferred dorsoventral position

2.8. Inject the specified quantity of adeno-associated virus or AAV (A-A-V) vectors into the brain and remove the pipette [1-TXT]. Free the mouse from the ear bars [2] and close the skin using surgical clips [3].
2.8.1. SCOPE: The AAV is being injected into the brain. TXT: Leave the cannula in place for 3 min for liquid dispersion
2.8.2. Talent frees the ear bars.
2.8.3. Talent closes the skin using surgical clips.

2.9. Transition the animal to a separate, warmed cage to recover [1]. Keep an eye on the mouse's recovery. Once it regains consciousness, return it to its original enclosure when fully recovered [2].
2.9.1. Talent places the animal in a warmed cage.
2.9.2. Talent checks the animal’s activity and then moves it to original home cage.

[bookmark: _Hlk141956070]
3. Video 3: Jugular Vein and Carotid Artery Canulation for Automated Blood Sampling in Mice
Demonstrator: Cristina Sáenz de Miera; Jiane Feng
Ethics Title Card
Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at the University of Michigan

     Protocol
3.1. To begin, inject the mouse with AAV-associated vectors into the mouse brain [1]. After 3-4 weeks of virus injection, shave the ventral and back areas of the neck of an anesthetized mouse [2-TXT]. Clean the shaved area using three iodine scrubs in rotation with 70% ethanol solution [3]. 
3.1.1. Reuse 2.8.1 
3.1.2. Talent shaves the neck of the mouse. TXT: Anesthesia: 2% Isoflurane
3.1.3. Talent wipes the skin of the animal with iodine/iodine or alcohol scrubs.

3.2. Make a vertical incision in the skin between the shoulder blades and place surgical gauze over the incision [1]. Afterward,  place surgical gauze over the incision and position the animal in a supine state with its head facing toward the surgeon [2].
3.2.1. Talent makes a vertical incision in the skin between the shoulder blades. and places surgical gauze over the incision.
3.2.2. Talent places surgical gauze over the incision and positions the animal in a supine state.

3.3. Then make a small vertical incision on the right side of the neck, above the clavicle, to expose the right carotid artery and jugular vein [1]. After separating the subcutaneous tissue, expose the right external jugular and place the suture under the veinand the right common carotid artery [2].
3.3.1. SCOPE: Talent makes a small vertical incision on the right side of the neck.
3.3.2. SCOPE: Talent shows the right external jugular vein together with the right common carotid artery and places sutures under the vein..

3.4. Tie off the distal end of the jugular vein to halt the blood flow [1]. Using micro forceps and scissors, make a small incision in the collapsed vein [2]. 
3.4.1. SCOPE: Talent ties the distal end of the jugular vein.
3.4.2. SCOPE: Talent makes an incision in the collapsed vein using micro forceps and scissors.

3.5. Now, insert the venous catheter with the bevel facing downward and move it proximally towards the superior vena cava until it reaches the right atrium [1-TXT]. Using a 7-0 (Seven-O) silk suture, secure the catheter to the vessel [2].
3.5.1. SCOPE: Talent inserts the venous catheter and moves it in a proximal direction. TXT: Inserted length: ~10–12 mm for a 30 g lean mouse
3.5.2. SCOPE: Talent secures the catheter to the vessel using a 7-0 silk suture.

3.6. Dissect the connective tissues to expose the right common carotid artery [1]. Using 7-0 silk sutures, tie the artery at the level where the internal and external carotid arteries divide [2]. Proximally, preplace two 7-0 silk sutures suture loops that remain unfastened at the level where the internal and external carotid arteries divide [3].
3.6.1. SCOPE: Talent dissects connective tissues and shows the right common carotid artery.
3.6.2. Talent ties the arteries.
3.6.3. SCOPE: Two suture loops are being placed under the artery.

3.7. To stop the blood flow temporarily, pull a preplaced suture loop [1]. Then using micro scissors or a 27-gauge needle, create a small opening on the vessel wall [2]. Insert the arterial catheter proximally while releasing the suture loop and advance the catheter to reach the aorta arch without touching the aortic valve [3]. Use the two preplaced sutures to fasten the catheter to the vessel [4].
3.7.1. SCOPE: Talent pulls the preplaced suture loop.
3.7.2.  SCOPE: Talent creates a small opening on the vessel wall.
3.7.3. SCOPE: The arterial catheter is being placed and advanced to the aorta arch.
3.7.4. SCOPE: The catheter is being fastened to the vessel using the two preplaced sutures.	Comment by Saenz de Miera Patin, Cristina: Shots 3.7.3. and 3.7.4. have been recorded as a single take by error. They should be easy to separate, if needed. 

3.8. Tunnel all catheters subcutaneously, exteriorize them at the back of the neck via the precut incision [1], and close the ventral incision [2]. and jJoin them catheters to the venous or arterial ports of a silicone-coated tubing connector made from 25 Gauge needle tubing [23].
3.8.1. SCOPE: Talent tunnels the catheter subcutaneously and exteriorizes it at the back of the neck.	Comment by Saenz de Miera Patin, Cristina: Add new shot 3.8.2.: SCOPE: Talent closes the ventral incision with 6-0 (six-O) sutures. 
3.8.2. SCOPE: Talent joins the catheters to the venous and arterial ports of a silicone-coated tubing connector.	Comment by Saenz de Miera Patin, Cristina: This is now shot 3.8.3.

3.9. After closing the ventral incision, secure the connector subcutaneously when the back skin is sealed with sutures [1]. Using stainless steel surgical wires, fill the catheters with heparinized saline, and tightly plug the ends of the catheters [2].
3.9.1. SCOPE: The connector is being secured.
3.9.2. Talent fills the catheters with heparinized saline and plugs the ends of the catheters. 

3.10. To attach the animal to an automated blood collection system 24 hours post-surgery, connect the tether hook to the metal ring on the back of the neck and connect the arterial line [1-TXT]. Once the arterial catheter is connected to the injection line, attach the venous catheters to the sampling lines [2-TXT].
3.10.1. Talent connects the metal ring attached to the tubing on the back of the neck to the tether hook of the system and connects the arterial line. TXT: Mice recover from anesthesia in minutes, surgery in 5 days
3.10.2. Talent connects the venous catheters to the sampling line. TXT: Refill and reconnect the infusion line to the catheter 2 h before injection

[bookmark: _Hlk141955973]Automated Blood Collection and Intravenous Injection	Comment by Saenz de Miera Patin, Cristina: This section (3.11-3.14)  has been rethought, as most shots are repetitive and cannot really be seen since they are automated. 
These are the shots provided: 
3.11.1. Showing baseline blood sampling (pre-injection). 
3.12. COMPUTER SCREEN SHOT: Showing automated injection. Display shot of blood collector doing the injection. 
3.13. Showing blood sampling after injection. 

3.11. COMPUTER SCREEN SHOT: Set the sampling volume to 20.0 µL (microliters) and the sampling frequency to 10 min. (minutes) per sample [1-TXT]. The system will automatically replenish an equal amount of saline to replace the sampled blood [2].
3.11.1. Talent sets the sampling volume and frequency to 20.0 µL and 10 minutes per sample, respectively. TXT: Max. sampling rate: 3.0 min/sample; Min. sampling volume: 5.0 µL
3.11.2. Shot of the system replacing the sampled blood with saline.

3.12. Set the total sampling time to 30 min. before and 30 min. after the intravenous injection of Clozapine N-oxide [1]. 
3.12.1. Talent sets the total sampling period to 30 minutes before and after the injection.

3.13. Now disconnect the venous line from the venous catheter for the refill of Clozapine N-oxide, at least 2 hours before blood sampling begins [1]. Then, manually withdraw the solution from the line in a retrograde manner using the injection syringe [2-TXT].
3.13.1. Talent disconnects the venous line from the venous catheter.
3.13.2. Talent withdraws the solution from the line in a retrograde manner. TXT: Ensure to leave an air gap between the saline in the line and the solution

3.14. Reconnect the injection line to the venous catheter [1]. Once the initial sampling concludes, set the injection rate to 500 µL/min (microliters per minute), and the injection starting time to 2 min [2-TXT]. 
3.14.1. Talent connects the injection line to the venous catheter.
3.14.2. The injection rate is being set to 500 µL/min and the injection start time is being set to 2 min. TXT:  The total injection time for each animal is 5–6 s.	Comment by Saenz de Miera Patin, Cristina: Steps 3.11.1 to 3.14 not shot, substituted by shots indicated in previous comment. 

Representative Results
3.15.  Luteinizing hormone patterns in adult Kiss1-eYFP (Kiss-One-E-Y-F-P) females that received a unilateral stereotaxic injection of AAV-hM3Dq-mCherry (A-A-V-H-M-Three-D-Q-M-Cherry) in the arcuate nucleus are presented [1]. 
3.15.1. LAB MEDIA: Figure 2

3.16. Diestrous luteinizing hormone levels are generally low [1], but variations are usually observed because of its pulsatile release [2]. A sharp rise in luteinizing hormone levels occurs in response to clozapine-N-oxide injection [3].
3.16.1. LAB MEDIA: Figure 2 Video editor: Please emphasize Figure 2A
3.16.2. LAB MEDIA: Figure 2 Video editor: Please emphasize Figure 2B
3.16.3. LAB MEDIA: Figure 2 Video editor: Please emphasize the curve after the CNO arrow in 2A and 2B

3.17. Most mCherry neurons colocalized with Kiss1-eYFP, demonstrated that the viral and neuronal activation is specific to the targeted population [1]. 
3.17.1. LAB MEDIA: Figure 3
3.17.2. LAB MEDIA: Figure 3 Video editor: Please emphasize panel 3C

3.18. A luteinizing hormone pulsatile pattern of release in diestrus wild-type mice followed by the response to an IP (I-P) injection of kisspeptin-10 is shown [1]. 
3.18.1. LAB MEDIA: Figure 4

3.19. Clear luteinizing hormone pulses typical for a female in diestrous were observed, showing low basal luteinizing hormone levels [1]. An immediate and robust increase in luteinizing hormone was detected in response to kisspeptin administration [2].
3.19.1. LAB MEDIA: Figure 4 Video editor: Please emphasize the curve before kisspeptin
3.19.2. LAB MEDIA: Figure 4 Video editor: Please emphasize the curve after kisspeptin
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