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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?  No  

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  No


3. Filming location: Will the filming need to take place in multiple locations?   Yes

The lab is located on the ground floor and a conference room on another floor. All filming is within the same building but on different floors. 


4. Testimonials (optional): Would you be open to filming two short testimonial statements live during your JoVE shoot? These will not appear in your JoVE video but may be used in JoVE’s promotional materials. No  


Current Protocol Length
Number of Steps: 20
Number of Shots: 39 

Introduction
Videographer: Obtain headshots for all authors available at the filming location. 

Authors: Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context.

INTRODUCTION:
REQUIRED: Summarize your research focus and the main questions it aims to answer.
1.1. Lindsay Hayes: Our lab studies how prenatal inflammation alters the biology of microglia, the brain’s immune cells, contributing to adverse neurodevelopmental outcomes.
1.1.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera.

Describe the research gap or limitation in existing methods and how this protocol addresses them.
1.2. Sydney Camfield: Existing MIA models focus on mid-gestation; however, we present an early gestation protocol that moreover incorporates quality control metrics to improve survival and consistency.
1.2.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera.

Describe the research contexts or systems in which this protocol can be applied.
1.3. Sydney Camfield: The model can be applied to any wildtype or genetic mouse model to explore the impact of environmental inflammation on brain development.
1.3.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera.





CONCLUSION:
What does this protocol allow researchers to study or measure?
1.4. Sydney Camfield: The protocol allows for reproducible generation of the early MIA model and correlation of the severity of maternal inflammation with offspring experimental outcomes.
1.4.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera.

Describe the most important consideration or challenge when performing this protocol.
1.5. Clara Hibbs: It is critical to maintain detailed records, track lot numbers of reagents, and evaluate maternal cytokine responses in all dams to ensure reproducible results. 
1.5.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera.



Videographer: Obtain headshots for all authors available at the filming location.


Ethics Title Card
This research has been approved by the Institutional Animal Care and Use Committee (IACUC) at the University of Oklahoma 



Protocol  

2. Generation of Timed Pregnancies in Mice
Demonstrator: Clara Hibbs 
2.1. To begin, set up two 8 to 10-week-old C57BL/6 (C-Fifty-Seven-B-L-Six) female mice with C57BL/6 breeder males in the late afternoon or evening [1]. 
2.1.1. Establishing shot of the talent with female and male mice placed in the cage. 

2.2. On the next morning, assess the female mice for vaginal plugs and continue checking once daily until plugging occurs [1]. The plugs are temporary and may fall out by the afternoon if not checked in the morning [2].
2.2.1. Talent examining a female mouse to check for the presence of a vaginal plug.
2.2.2. Close-up shot showing a vaginal plug on a female mouse.

2.3. After confirming a vaginal plug, weigh the female mouse and record the weight to monitor pregnancy status by tracking weight gain across gestation [1].
2.3.1. Talent placing the female mouse on a weighing scale.

2.4. Now, separate plugged females into individual cages and maintain them under standard housing conditions with ad libitum access to food and water [1]. Designate plugged females as embryonic day 0.5 and record the date of the vaginal plug to ensure accurate tracking of gestational age [3].
2.4.1. Talent transferring a plugged female mouse into an individual cage provided with food and water.
2.4.2. Talent labeling the cage with embryonic day 0.5 and recording the plug date in an iPad.

3. Preparation of Polyinosinic:polycytidylic Acid (poly(I:C)) for Injections
Demonstrator: Abril Gaona-Gamboa 
3.1. To reconstitute lyophilized poly (I:C) (Poly-I-C) to a high concentration stock solution, dissolve it in sterile saline or sterile water according to the manufacturer’s instructions [1].
3.1.1. Talent adding sterile saline or sterile water to a vial containing lyophilized polyinosinic:polycytidylic acid to reconstitute the powder.

3.2. Now, vortex the high concentration stock solution [1]. Then, dilute the solution in saline to prepare a low concentration stock [2]. To avoid repeated freeze-thaw cycles, aliquot approximately 125 microliters of the low concentration stock into 1.5-milliliter tubes [3] and store the tubes at minus 20 degrees Celsius or minus 80 degrees Celsius [4]. 
3.2.1. Talent vortexing the tube containing the reconstituted poly (I:C) acid.
3.2.2. Talent diluting the solution with saline in a tube.
3.2.3. Talent pipetting approximately 125 microliters of the solution into a 1.5 milliliter tube.
3.2.4. Talent placing the labeled tubes into a minus 20 degrees Celsius freezer. 

3.3. Immediately before injection on embryonic day 9.5, dilute the low concentration poly (I:C) stock with sterile saline to obtain a working concentration [1].
3.3.1. Talent takes a prealiquoted  the low concentration poly(I:C) stock out of the freezer and adding sterile.

3.4. Now, heat the working stock at 65 degrees Celsius for 10 minutes to ensure proper reannealing of the double-stranded ribonucleic acid structure [1]. Then, vortex or pipette the solution to ensure a homogeneous mixture before injection [2].
3.4.1. Talent placing the tube containing the working stock into a heating device set to 65 degrees Celsius.
3.4.2. Talent vortexing the tube containing the working polyinosinic:polycytidylic acid solution.

4. Injecting Pregnant Mice with Poly(I:C) Solution 
Demonstrator: Abril Gaona-Gamboa
4.1. To confirm pregnancy, weigh the dam on the morning of embryonic day 9.5 [1]. Calculate the poly (I:C) injection volume for maternal immune activation or MIA (M-I-A) and the 0.9 percent saline injection volume for controls [2]. 
4.1.1. WIDE: Talent placing the pregnant dam on a weighing scale to measure body weight.
4.1.2. Talent calculating the injection volume using the recorded body weight in an ipad.

4.2. Draw the appropriate volume of the prepared poly (I:C) working solution or saline into a sterile 27-gauge or smaller syringe [1].
4.2.1. Talent drawing the calculated volume of solution into a sterile syringe fitted with a 27 gauge or smaller needle.

4.3. Now, properly restrain the dam to minimize pain and distress [1]. Inject the poly (I:C) acid or saline intraperitoneally in the lower left or right quadrant just above the hip level or at the second set of nipples [2]. Then, dispose of syringes in a biosafety sharps container [3]. Also, record the injection side to maintain consistency across the cohort [3].
4.3.1. Talent restraining the dam securely by hand.
4.3.2. Talent injecting the solution intraperitoneally in the lower abdominal quadrant of the dam. 
4.3.3. Talent disposes the syringes.
4.3.4. Talent recording the injection side in a laboratory notebook.

4.4. Immediately return the dam to the home cage and monitor for any signs of distress [1-TXT]. Then, supplement the cage with hydrogel for at least 24 hours after injection to prevent dehydration associated with sickness behavior [2].
4.4.1. Talent placing the injected dam back into the home cage and observing the mouse.
4.4.2. Talent placing hydrogel into the cage for post-injection support.

4.5. After that, record the poly(I:C) dose, injected volume, injection date and time, gestational age, and poly(I:C) lot number [1].
4.5.1. Talent recording the different parameters in an iPad.

5. Collection of Maternal Blood from Injected Dams 
Demonstrator: Sydney Camfield
5.1. Three hours post-injection, observe each mouse individually for 1 minute and assess behavior like reduced activity, hunched posture, facial grimacing, or watery stool using a three-point scale [1-TXT].   Classify mice exhibiting one or more of these behaviors as showing acute sickness behaviors [2].
5.1.1. WIDE: Talent observing an individual mouse in its cage for behavioral assessment.  
5.1.2. Talent notes down the acute sickness behavior on the recording sheet.

5.2. Then, using a minimally invasive method such as tail bleed, carefully collect maternal blood from injected dams [1]. Collect approximately 50 microliters of blood [2] and return the dam to the home cage [3].
5.2.1. Talent performing a tail bleed on the dam to collect blood.
5.2.2. Talent collects approximately 50 microliters of blood into a collection tube.
5.2.3. Talent placing the dam back into the home cage.

5.3. Now, allow the collected blood to clot for 30 minutes at room temperature [1]. Centrifuge the sample at 2000 g for 5 minutes at room temperature to separate the serum from the clot [2]. After centrifuging the sample once again, carefully collect the clear upper serum layer without disturbing the clot [3-TXT]. Store the serum at minus 20 degrees Celsius until ready for downstream cytokine analysis [4].
5.3.1. Talent placing the blood collection tube on the bench to clot at room temperature.
5.3.2. Talent placing the tube into a centrifuge. 
5.3.3. Talent pipetting the clear upper serum layer from the tube while leaving the clot undisturbed. 
5.3.4. Talent places the samples at -20oC.

6. Monitoring Injected Dams and Validating the Immune Response 
Demonstrator: Clara Hibbs
6.1. After the injection, weigh the dams daily for 3 days to monitor the response to poly (I:C) acid [1-TXT]. 
6.1.1. WIDE: Talent placing a dam on a weighing scale for daily post-injection monitoring. 

6.2. On the day of expected parturition, record litter outcomes including litter size, pup viability, or no litter to indicate an unsuccessful pregnancy [1-TXT].  Promptly remove any deceased pups and dispose of them according to institutional biosafety guidelines [2].
6.2.1. Talent observing the cage and recording litter size, pup viability, or absence of a litter. 
6.2.2. Talent disposes the dead pups.

6.3. Use ELISA (E-lie-za) or multiplex assays to quantify inflammatory cytokines such as IL-6 and TNF-α in maternal serum after MIA or control injections following the manufacturer’s instructions [1-TXT]. 
6.3.1. Talent pipetting the reagent into a vial with all the required reagents in the frame. 

6.4. After quantification, use the results to establish a representative threshold for the MIA response [1]. Finally, perform a statistical analysis using R software to assess the relationship between maternal serum IL-6 and TNF-α levels [2].
6.4.1. Talent reviewing the quantified cytokine results to establish the maternal immune activation response threshold.
6.4.2. Talent in front of the computer with the window showing some related data.
























Results

7. Results 

7.1. Following poly (I:C) administration at embryonic day 9.5, MIA dams displayed significantly increased IL-6 levels relative to control dams [1]. TNF-α levels showed a strong positive correlation with maternal IL-6 levels [2].
7.1.1. LAB MEDIA: Figure 2A. Video editor: Highlight the red box plot labeled “MIA,” 
7.1.2. LAB MEDIA: Figure 2B. Video editor: Show the scatter plot and emphasize the upward sloping line.

7.2. Between embryonic day 0.5 and embryonic day 9.5, dams that successfully delivered litter gained significantly more weight than dams that failed to produce litter [1].
7.2.1. LAB MEDIA: Figure 3A. Video editor: Highlight the blue box plot labeled “Litter.”

7.3. One day after injection, MIA dams lost weight while saline-treated control dams gained weight [1], but by embryonic day 12, both groups showed similar weight gain [2].
7.3.1. LAB MEDIA: Figure 3B. Video editor: Highlight the box plots at embryonic day 10 where the red “MIA” group is below the white “CON” group.
7.3.2. LAB MEDIA: Figure 3B. Video editor: Highlight the box plots at embryonic day 12 where the red “MIA” and white “CON” groups are at similar heights.

7.4. Pre-pregnancy weight did not affect the litter efficacy in either saline-treated control or MIA dams [1].
7.4.1. LAB MEDIA: Figure 4A. 

7.5. However, C57BL/6 mice sourced from Jackson Labs had more successful litters than C57BL/6 mice sourced from Charles River during the MIA procedure [1]. In contrast, the source of the poly (I:C) did not affect litter efficacy. [2].
7.5.1. LAB MEDIA: Figure 4B. Video editor: Highlight the Jackson Labs bar
7.5.2. LAB MEDIA: Figure 4B. Video editor: Highlight the “LMW” and “Sigma”bar

7.6. Moreover, animals sourced from Jackson Labs had a more robust maternal inflammatory response as measured by serum IL-6 compared to animals sourced from Charles River [1].
7.6.1. LAB MEDIA: Figure 4D. Video editor: Highlight the Jackson Labs bar

7.7. In contrast, the maternal inflammatory response was the same between different sources of poly (I:C) [1].
7.7.1. LAB MEDIA: Figure 4D. 
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