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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 similar?  Y, Zeiss, Microscope OPMI Lumera i

2. Software: Does the part of your protocol being filmed demonstrate software usage?  N

3. Interview statements: Considering the Covid-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☒ 	Interviewees self-record interview statements outside of the filming date. JoVE can provide support for this option.

4. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   N
 
Protocol Length
Number of Shots: 46


Introduction

1. Introductory Interview Statements

REQUIRED: 

1.1. Md Huzzatul Mursalin: Our protocol allows for the reproducible introduction of microorganisms and therapeutic agents into the mouse eye to study the pathogenesis of intraocular infections and novel treatment effectiveness [1]. 

1.1.1. LAB MEDIA: To be provided by Authors: Named talent says the statement above in an interview-style shot, looking slightly off-camera	

REQUIRED: 

1.2. Erin Livingston: Our technique allows intraocular infections to be established in a mouse model, and facilitates the quantitation of microorganisms, host immune responses, infection-related host and pathogen gene expression, and novel treatment effectiveness [1].

1.2.1. LAB MEDIA: To be provided by Authors: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL: 

1.3. Phillip S. Coburn: Visualization of the injection site, needle angle, and delivery are critical for a successful execution of this technique and a proper eye harvest is essential for quantification of the infection parameters [1].

1.3.1. LAB MEDIA: To be provided by Authors: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Ethics Title Card

1.4. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at the University of Oklahoma Health Sciences Center.



Protocol
2. Bacillus cereus Culture and Dilution
2.1. In a biosafety level 2 facility, add 5 milliliters of BHI (B-H-I) broth to a 10-millilieter snap cap tube [1-TXT] and use a sterile loop to transfer a single B. cereus colony from an agar plate culture into 5 milliliters of broth [2-TXT].
2.1.1. WIDE: Talent adding broth to snap cap tube TEXT: BHI: brain heart infusion
2.1.2. Colony being picked and/or placed in 5 milliliters broth TEXT: e.g., B. cereus ATCC 14579
2.2. After brief vortexing [1], incubate the sample in a 37-degree Celsius rotating incubator at 200 revolutions per minute for 18 hours [2]. 
2.2.1. Tube being vortexed
2.2.2. Talent placing tube onto rotator in incubator
2.3. At the end of the incubation, dilute the culture to a 200 colony forming units per microliter concentration in 10 milliliters of fresh BHI [1] and, after vortexing, add 1 milliliter of the freshly diluted culture to a 1.5-milliliter microcentrifuge tube on ice [2].
2.3.1. Talent adding 10 microliters of overnight culture to 10 milliliters of BHI, and vortexing to mix.
2.3.2. Talent placing 1 milliliter of diluted culture to 1.5-milliliter Eppendorf tube on ice.
3. Mouse Intravitreal Injection
NOTE: Authors self-recorded sections 3 and 4 and uploaded them to the project page. 
3.1. For intravitreal injection, turn on the microinjector [1] and open the gas valve on the compressed air tank attached to the microinjector [2].
3.1.1. WIDE: Talent turning on microinjector
3.1.2. Talent opening gas valve
3.2. Press Mode on the microinjector until the screen shows Balance [1].
3.2.1. Talent pressing Mode
3.3. Press Balance [1] and place the computer mouse on the operating table [2].
3.3.1. Talent pressing Balance
3.3.2. Talent placing computer mouse onto operating table
3.4. Connect the stainless-steel pipette holder to the tubing attached to Fill-Output on the injector [1] and tightly screw the pipette holder connector around a beveled glass capillary pipette tip needle to allow insertion of the capillary needle into the other end of the pipette holder [2-TXT].
3.4.1. Talent connecting holder to tubing
3.4.2. Talent tightened holder connector around needle TEXT: See text for needle tip preparation details
3.5. Turn on the ophthalmic microscope [1] and set the light intensity to 50% [2].
3.5.1. Talent turning on microscope
3.5.2. Talent setting light intensity
3.6. Position the microscope over the procedure site [1] and adjust the microscope to the desired focus [2].
3.6.1. Talent positioning microscope
3.6.2. Talent adjusting microscope focus
3.7. After confirming a lack of response to pedal reflex [1-TXT], place the anesthetized mouse on its left side on the medical underpads with the nose pointed to the right [2].
3.7.1. ECU: Toe being pinched TEXT: Anesthesia: Ketamine and Xylazine 
3.7.2. Talent placing mouse onto pads Videographer: More Talent than mouse in shot 
3.8. Locate the right eye through the ophthalmic microscope objective [1] and place the tongs of a reverse action forceps on either side of the eye to expose the injection site [2].
3.8.1. SCOPE: Eye being located Videographer: Important step
3.8.2. SCOPE: Tongs being placed Videographer: Important step
3.9. Left click the mouse connected to the microinjector to fill the prepared capillary needle with the diluted bacteria solution [1] and, securing the head with the left hand [2], place the tip of needle bevel side up at the limbus of the eye [3].
3.9.1. Needle being filled Videographer: Important step
3.9.2. Head being secured Videographer: Important step
3.9.3. SCOPE: Tip being placed at eye Videographer: Important step
3.10. With the needle at 45-degree angle, puncture the eye, taking care that only 0.5 millimeters of the sharp tip of the needle is inserted [1].
3.10.1.  SCOPE: Eye being punctured Videographer: Important step
3.11. Once the needle tip has been inserted, use the left hand to right click on the mouse pad [1] to inject 0.5 microliters of the B. cereus solution [2].
3.11.1. Talent right clicking mouse 
3.11.2. SCOPE: Solution being injected Videographer: Important/difficult step
3.12. To prevent leakage, leave the needle tip inside the mouse eye for 2-3 seconds before removing [1].
3.12.1. SCOPE: Shot of needle in eye, then tip being removed Videographer: Important step
3.13. Then release the forceps [1] and transfer the mouse to a recovery cage on a warming pad with monitoring until full recumbency [2]. 
3.13.1. Forceps being released
3.13.2. Talent placing mouse into cage Videographer: More Talent than mouse in shot
4. Eye Harvest
4.1. At the appropriate experimental end point, add 400 microliters of PBS supplemented with protease inhibitor in one labeled autoclaved harvest tube per eye on ice [1] and place open fine tip forceps on either side of the infected eye [2-TXT].
4.1.1. WIDE: Talent adding PBS + inhibitor to tube, with PBS + inhibitor container visible in frame
4.1.2. Tips being placed around eye TEXT: Euthanasia: CO2 asphyxiation + other institutionally approved method
4.2. Push the tips down toward the head to proptose the eye [1]. Once the tongs are behind the eye globe, squeeze the tongs together [2] and pull the forceps away from the head to detach the eyeball [3].
4.2.1.  Tips being pushed/eye being proposed
4.2.2. Shot of tongs behind globe of eye, then tongs being squeezed Videographer: Can combine 4.2.2. and 4.2.3. if appropriate/necessary
4.2.3. Forceps being pulled Videographer: Can combine 4.2.2. and 4.2.3. if appropriate/necessary
4.3. Then immediately place the eyeball into the appropriately labeled harvesting tube [1-TXT].
4.3.1. Talent placing eyeball into tube TEXT: Repeat for each eye
5. Intraocular Bacterial Count
5.1. Within 60 minutes of sample collection, placed the closed harvesting tubes into a tissue homogenizer [1] and homogenize the samples for two, 1-minute homogenization periods with a 30-second period of rest in between [2].
5.1.1. WIDE: Talent placing tube(s) into homogenizer
5.1.2. Samples being homogenized
5.2. After homogenization, place the samples on ice [1] and use 20-microliter aliquots of homogenate to serially dilute the samples in 180 microliters of PBS per dilution until a factor of 1 x 10-8 is reached [2].
5.2.1. Talent placing tube(s) on ice
5.2.2. Talent adding sample to dilution plates containing PBS, PBS container visible in frame
5.3. Next, label each row of a square, pre-warmed BHI plate with the appropriate dilution concentration [1] and, with the plate tilted at a 45-degree angle, add 10 microliters of each dilution into individual rows at the top of the plate [2].
5.3.1. Talent labeling row/shot of labeled rows
5.3.2. Talent adding sample to tilted plate, with dilution plate in frame
5.4. Let each sample run until it almost reaches the bottom of the plate before laying the plate flat [1].
5.4.1. Sample running to bottom of plate, then plate being laid flat
5.5. When the samples have been absorbed into the agar, transfer the plate to a 37-degree Celsius incubator [1]. Colonies should begin to be visible after 8 hours of incubation [2].
5.5.1. Talent placing plate into incubator
5.5.2. Shot of colonies at 10 hours
5.6. For an accurate representation of the concentration in the sample, count the row that has between 10-100 colonies [1].
5.6.1. Use 5.5.2. Video Editor: please emphasize row with 10-100 colonies





Protocol Script Questions

A. Which steps from the protocol are the most important for viewers to see? 
3.8.-3.12.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.11. is the most difficult because visualization of the mouse eye is needed along with good control of injection volume. Success can be achieved by steady hands and appropriate flow rate. Attention should be paid to both the mouse eye and the volume being injected.


Results
6. [bookmark: _Hlk27388131]Results: Representative Bacterial Endophthalmitis Mouse Model Validation

6.1. The construction of a beveled glass needle tip is critical for delivering the bacteria into the midvitreous of the mouse eye [1].

6.1.1. LAB MEDIA: Figures 1E and 1F Video Editor: please emphasize Figure 1F

6.2. In these images [1], Bacillus cereus growing on a blood agar plate [2] and in broth culture tubes are shown [3].

6.2.1. LAB MEDIA: Figure 2
6.2.2. LAB MEDIA: Figure 2 Video Editor: please emphasize Figures 2A and 2C
6.2.3. LAB MEDIA: Figure 2 Video Editor: please emphasize Figures 2B and 2D

6.3. As illustrated in this graph of intraocular bacterial counts from five different mouse eyes at 10 hours post-infection [1], between 1 x 105 and 1 x 107 colony forming units of bacteria can typically be recovered from a single infected eye [2]. 

6.3.1. LAB MEDIA: Figure 6
6.3.2. LAB MEDIA: Figure 6 Video Editor: please add horizontal (dashed?) lines at 105 and 107 across graph





Conclusion
7. Conclusion Interview Statements
7.1. Md Huzzatul Mursalin: The most important thing to remember when attempting this procedure is to inject the appropriate volume of bacteria into the mouse eye [1].
7.1.1. LAB MEDIA: To be provided by Authors: Named talent says the statement above in an interview-style shot, looking slightly off-camera (3.11.) 
7.2. Erin Livingston: Following this procedure, we can study inflammation by histology, inflammatory mediators by ELISA, and gene expression by high throughput RNA-sequencing to facilitate a better understanding of the pathogenesis of this disease [1].
7.2.1. LAB MEDIA: To be provided by Authors: Named talent says the statement above in an interview-style shot, looking slightly off-camera  
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