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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol demonstrate software usage? N
3. Which steps from the protocol section below are the most important for viewers to see? 
3.3.-3.5., 3.7., 3.11., 3.14.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.5., 3.11.
Delivering consistent amounts of ConA to various portions of the lacrimal gland system in different animals is the most challenging aspect given the normal physiologic variation in gland size and shape between animals.  Using cranial anatomy, and ultrasound optimizes the injection location, minimizes this variation between animals, and significantly improves the severity and consistency of the induced DED state.
5. Will the filming need to take place in multiple locations (greater than walking distance)? N


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements (Said by you on camera): All interview statements may be edited for length and clarity.

1.1. Robert Honkanen: Our method provides a dry eye disease animal model that can be acute or chronic due to our technique employing injection of all of the lacrimal glands and repeat injections [1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.2. Liquan Huang: This technique reliably delivers ConA to the ILG using ultrasound guidance to glands of widely variable sizes and treats the thus far ignored OSLG, making the method a complete approach [1].  

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

1.3. Robert Honkanen: This model provides a simple, optimized, non-surgical means for inducing acute or chronic aqueous deficient DED. It is well suited to studying drug efficacy and disease pathophysiology [1].  

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.4. Liquan Huang: Identifying the posterior incisure and utilizing ultrasound localization can be challenging at first. Removing all of the fur is critical to aiding the visualization for both these steps [1].

1.4.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera

Introduction of Demonstrator (Said by you on camera):

1.5. [bookmark: _GoBack]Robert Honkanen: Demonstrating the procedure will be Wei Huang, a graduate student from my laboratory [1][2]. 

1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
1.5.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera

Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.6. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at SUNY Stony Brook.

Section - Protocol
2. Nictitating Membrane Injection and Removal
2.1. After confirming mild sedation by observing a relaxed head position with the ear lobes no longer fully upright [1-TXT], use a micropipette to apply 25 microliters of preservative-free lidocaine to the right eye [2] and place a flexible wire lid speculum between the eyelids [3].
2.1.1. WIDE: Talent checking ears Videographer: More Talent than rabbit in shot TEXT: Anesthesia: acepromazine 1 mg/kg s.c.
2.1.2. ECU: Lidocaine being applied
2.1.3. CU: Speculum being placed

2.2. Using 0.3 forceps, grasp the nictitating membrane at its apex [1] and extend it over the cornea [2].

2.2.1. CU: Membrane being grasped
2.2.2. CU: Membrane being extended over cornea 

2.3. Using a 26-gauge sharp needle, inject lidocaine 1% with 1:100,000 epinephrine subconjunctivally into the base of the nictitating membrane [1]. A moderate bleb should form over the membrane [2].

2.3.1. CU: Lidocaine being injected
2.3.2. ECU: Shot of bleb 

2.4. Then remove the speculum [1] … and make an identical injection into the left nictitating membrane [2].

2.4.1. CU: Speculum being removed
2.4.2. CU: Eye being injected

2.5. After approximately 5 minutes, place the lid speculum back into the right eye [1] and use 0.3 forceps to retract the nictitating membrane at its apex [2].

2.5.1. CU: Speculum being replaced
2.5.2. CU: Membrane being retracted

2.6. Using Wescott scissors, cut the nictitating membrane off at its base [1] and remove the speculum [2].

2.6.1. CU: Membrane being cut
2.6.2. CU: Speculum being removed

2.7. Then place topical antibiotic ointment on the eye [1].

2.7.1. ECU: Ointment being placed

3. Dry Eye Induction 

3.1. For palpebral portioning of the superior lacrimal gland injection, after confirming sedation [1-TXT], shear off the fur in the periorbital and scalp area [2] and use depilatory cream to completely remove any residual fur [3].

3.1.1. WIDE: Talent confirming sedation TEXT: Anesthesia: acepromazine 0.2 mg/kg s.c.
3.1.2. CU: Fur being shaved
3.1.3. CU: Cream being applied

3.2. After 2 minutes, remove the cream [1] and apply 25 microliters of 1%, preservative-free lidocaine to the appropriate eye [2].

3.2.1. CU: Cream being wiped
3.2.2. CU: Lidocaine being applied

3.3. Evert the upper eyelid [1] … and apply gentle medial pressure to the posterior orbital rim until the protuberance marking the palpebral portion of the gland is seen [2].

3.3.1. CU: Eyelid being everted Videographer: Important step
3.3.2. CU: Pressure being applied Videographer: Important step

3.4. Using fine-toothed forceps and a tuberculin syringe equipped with a 27-gauge, directly penetrate the gland via a transconjunctival approach [1], advancing the needle 2 millimeters into the tissue [2], and inject 100 microliters of a 500-microgram solution of Concanavalin A, or Con A (con A) [3].

3.4.1. CU: Syringe being loaded with Con A, with Con A container label visible in frame Videographer: Important step
3.4.2. CU: Needle being inserted/advanced Videographer: Important step
3.4.3. CU: Con A being delivered Videographer: Important step

3.5. Immediately after the injection, apply medial pressure to the globe to cause the orbital superior lacrimal gland to protrude from the posterior incisure [1].

3.5.1. CU: Pressure being applied Videographer: Important/difficult step

3.6. Using closed curved forceps, indent the area until the bony opening in the skull is felt [1-TXT] and apply further modest pressure with forceps to leave an indentation in the skin to serve as the landmark for the needle placement [2].

3.6.1. CU: Initial pressure being applied TEXT: Bony opening will be slit-like w/ anterior/posterior direction under protuberance
3.6.2. CU: Pressure being applied, then shot of indentation

3.7. Insert a tuberculin syringe equipped a 27-gauge needle perpendicular to the skin over the indentation mark about a quarter inch into the incision [1] and redirect the needle posteriorly and externally toward the lateral canthus, aiming for the midpoint between the injection site and the bony orbital rim [2-TXT].

3.7.1. CU: Syringe being inserted Videographer: Important step
3.7.2. CU: Needle being redirected Videographer: Important step TEXT: Skull blocks advancement if incision not precisely targeted

3.8. Once the hub of the needle is reached, slowly inject 0.2 milliliters of a 1000-microgram solution of Con A [1].

3.8.1. CU: Solution  

3.9. For ILG (I-L-G) injection view the animal from the side to locate the prominence of the ILG along the lower anterior portion of the orbit [1-TXT].

3.9.1.  CU: Side view of rabbit head TEXT: ILG: inferior lacrimal gland Video Editor: please emphasize prominence of ILG when mentioned as necessary

3.10. Use a surgical marking pen to draw a vertical line onto the skin where the superficial part of the ILG gland transitions from its superficial resting place on the zygomatic bone to its more medial location in the orbit [1].

3.10.1. CU: Line being drawn

3.11. Sweep a vertically-held ultrasound probe across this line on the skin to identify the end of the zygomatic bone [1]. 

3.11.1. CU: Ultrasound being swept along skin Videographer: Important/difficult step

3.12. The ILG transition occurs where the image of the gland changes from a clearly circumscribed hyperechoic line of the zygomatic bone along the lower edge of the gland [1] to one without a recognizable medial border [2].

3.12.1. LAB MEDIA: Left middle image
3.12.2. LAB MEDIA: Right middle image

3.13. The relative position of the hand-piece to the line drawn on the skin when this change is observed will be the injection site [1].

3.13.1. CU: Shot of probe at injection site on skin 

3.14. To place Con A into the gland at a point just medial to the zygomatic arch bone, set the desired depth of injection as the depth of the zygomatic bone hyperechoic signal plus 1 millimeter minus the known length of the needle [1].

3.14.1. MED: Talent at bench measuring needle length with ruler  

3.15. Insert the needle about 12 millimeters into the gland at the injection site [1] before slowly withdrawing until the length of the exposed needle outside of the body is equal to the calculated difference [2].

3.15.1. CU: Needle being inserted Videographer: Important step
3.15.2. CU: Needle being withdrawn Videographer: Important step

3.16. Then inject 0.2 milliliters of a 1000-microgram of Con A solution [1] and confirm the success of the injection by ultrasound [2]. The ILG should exhibit a characteristic hypoechoic space [3].

3.16.1. CU: Con A being delivered
3.16.2. CU: Probe being placed
3.16.3. LAB MEDIA: Figure 1 bottom right image 



Section – Results
4. Results: Representative Effects of Aqueous-Deficient Dry Eye Disease (DED) Induction 

4.1. Con A injections induce a strong inflammatory response in the lacrimal glands characterized by a dense lymphocytic infiltrate that is accompanied by a decreased tear production [1].

4.1.1. LAB MEDIA: Figure 13: JoVE Video Editor please emphasize image in Figure 13B

4.2. Tear lactoferrin levels are suppressed, resulting in a compromised corneal and conjunctival epithelium [1] and an increased rose bengal staining [2].

4.2.1. LAB MEDIA: Figure 6: JoVE Video Editor please emphasize bottom right Post image
4.2.2. LAB MEDIA: Figure 6: JoVE Video Editor please emphasize top right Post image

4.3. The injection of the three orbital LG tissues produces a consistent and uniform dry eye disease state [1].

4.3.1. LAB MEDIA: Table 1: JoVeE Video Editor please emphasize US-guided ILG + PSLG + OSLG % change data row 

4.4. A single set of Con A injections produces dry eye disease lasting about 1 week [1], with all of the clinical parameters normalizing by day 10 [2].

4.4.1. LAB MEDIA: Table 2: JoVE Video Editor please emphasize Day 6 1 Injection data column
4.4.2. LAB MEDIA: Table 2

4.5. Sequential Con A injections about 1 week apart extend the duration of the dry eye disease accordingly [1].

4.5.1. LAB MEDIA: Table 2: JoVE Video Editor please emphasize Day 13 2 Injection data column

4.6. After approximately 5 sets of injections, the dry eye disease state often becomes permanent without the need for further injections [1].

4.6.1. LAB MEDIA: Table 2 




Section - Conclusion
5. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
5.1. Robert Honkanen: (Step 3.1., 3.5., 3.11.) Locating the lacrimal gland structures, a familiarity with the cranial anatomy, attention to removing all of the fur, and being skilled with the ultrasound are important for obtaining optimal results [1].  
5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
5.2. Liquan Huang: As this straightforward technique requires the use of sharps, investigators should take the appropriate precautions to prevent needlestick injuries [1]. 
5.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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