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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  
If Yes, can you record movies/images using your own microscope camera?
No 
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.
Leica M165FC
Authors: 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.
2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  No

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 wear masks until videographer steps away (≥6 ft/2 m) and begins filming, then the interviewee removes the mask for line delivery only. When take is captured, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

4. Filming location: Will the filming need to take place in multiple locations?   No



Current Protocol Length

Number of Steps:  13
Number of Shots:  28

Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. [bookmark: _Hlk71812224]Rebeca Carballar-Lejarazú: The protocols described here are appropriate for the evaluation of transgenic mosquito performance and comparisons with wild-type counterparts in small laboratory cage trials.

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 3.2.1 for ‘small laboratory cage trials’


1.2. [bookmark: _Hlk71811474]Rebeca Carballar-Lejarazú: The small cage trials are important to provide empirical values that will ultimately aid field implementation of new technologies for malaria elimination.

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.1.2 for ‘cage trials’



OPTIONAL:
1.3. [bookmark: _Hlk71812276]Thai Binh Pham: The cage trials can be adapted to other experimental designs and are suitable to assess the dynamics of the spread of a desired transgene following introduction of transgenic individuals.

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.4.2 for ‘introduction of transgenic individuals’




Ethics Title Card
1.4. This study was carried out in strict accordance with the recommendations in the Guide for the Care and Use of Laboratory Animals of the National Institutes of Health. Protocols were approved by the Institutional Animal Care and Use Committees of the University of California.




1.5. 

Protocol
2. Inundative Release Trials on Non-Gene Drive Mosquitoes
2.1. Begin the initial phase of the experiment by setting up three 0.216-cubic-meter cages in triplicates [1] and adding 60 second-instar wild-type larvae to each cage over three successive weeks [2]. Every week, provide adult females in each cage with anesthetized mice as a bloodmeal source [3] and an oviposition container three days after the bloodmeal [4]. Videographer: This step is important!
2.1.1. WIDE: Establishing shot of talent working with cages.
2.1.2. Talent adding mosquito larvae in the cage.
2.1.3. Talent placing anesthetized mice in the cage.
2.1.4. Talent placing oviposition container in the cage.

2.2. Hatch eggs from each cage weekly [1]. From week 4 to 8, select 60 second-instar L2 larvae at random to return to their respective cages [2].
2.2.1. Eggs being hatched in a tray.
2.2.2. Talent randomly select 60 second-instar L2 larvae.
2.2.3. Talent placing larvae in the cage.

2.3. At week 9, randomly assign one set of triplicate cages as controls and one set for each desired release ratio [1-TXT].
2.3.1. Talent with assigned/labeled cages. TEXT: Experimental phase

2.4. Add 60 wild-type pupae, with 30 males and 30 females, to the control cages weekly [1]. Maintain a 1 to 1 ratio in each respective cage by weekly adding 30 transgenic male pupae along with 60 wild-type pupae [2]. For a 1 to 0.1 ratio, add 300 transgenic male pupae weekly into each respective cage along with 60 wild-type pupae [3]. Videographer: This step is important!
2.4.1. Talent adding pupae to the cages.
2.4.2. Talent adding pupae to the cages.
2.4.3. Close up shot of 2 trays of pupae with 30 and 300 each.

2.5. Repeat step 2.1 and 2.2 every week and select a total of 300 larvae from each cage at random [1] and screen the larvae for the expression of the fluorescent dominant marker at the larval and pupal stages under a stereo microscope with fluorescence filters [2]. Score the sex of the resulting adults [3]. Videographer: This step is important!
2.5.1. Talent randomly picks 300 larvae for screening.
2.5.2. Talent observing larvae under the microscope. Videographer: Capture multiple shots for this step to use in 3.4.1 and 4.5.1. 
2.5.3. SCOPE: Talent segregating scoring pupae/adults according to sex.

3. Overlapping Generation Trials of Gene-Drive Mosquitoes
3.1. In the gene drive experiment, employ a barrier strategy by keeping mosquitoes in a secure insectary [1-TXT] and following standard operating procedures with regular monitoring [2]. 
3.1.1. WIDE: Mosquitoes in secure cages. TEXT: Refer to text for confinement strategies
3.1.2. Talent working with the cages.

3.2. Prepare a cage set up with two sets of triplicate 0.216-cubic-meter cages for each desired transgenic to wild type male release ratio [1]. To achieve a male release ratio of 1 to 1, add 120 transgenic males, 120 wild-type males and females at the pupa stage to each replicate cage [2]. 
3.2.1. Set up of multiple cages.
3.2.2. Talent adding mosquitoes to the cages.

3.3. [bookmark: _Hlk46047252]Provide a blood meal using anesthetized mice to 4 to 7-day-old females in each cage [1]. After hatching eggs in a larval tray [2], select approximately 240 first instar L1 larvae at random from each cage [3] and rear them to pupae before returning to their respective cages [4]. Videographer: This step is important!
3.3.1. Anesthetized mice provided as blood meals.
3.3.2. Talent hatching eggs into trays.
3.3.3. Talent randomly removing L1 instar larvae from hatched eggs and put in a separate tray.
3.3.4. Talent adding adult mosquitoes to the cages.

3.4. Select and screen larvae for eye marker and sex phenotype as described before [1].
3.4.1. Use 2.5.2.

4. Non-overlapping Generation Trials of Gene-Drive Mosquitoes
4.1. Assemble a cage setup of triplicate 0.005-cubic-meter cages with an equal number of males and females for each specific release ratio of transgenics to wild-type males [1-TXT].  Videographer: This step is important!
4.1.1. WIDE: Talent working with cages. TEXT: 1:1, 1:3, 1:10 release ratios

4.2. Using an artificial feeding apparatus, provide blood meals to the 4 to 7-day-old females in each cage on two consecutive days [1]. Three days after the second blood meal, add an oviposition container [2] and remove the containers after three days [3].
4.2.1. Talent placing artificial feeding apparatus for feeding.
4.2.2. Talent adding oviposition container.
4.2.3. Talent removing the container.

4.3. After scoring all the dead and alive adults remaining in the cage by sex, store them at minus 80 degrees Celsius for molecular analysis [1]. 
4.3.1. Talent storing mosquitoes at -80°C. 

4.4. Hatch eggs and randomly select 200 L1 larvae and set aside to populate new cages for the next generation [1]. Then, randomly select another 500 larvae from each cage. Set aside for screening [2]. Rear the selected 200 and 500 larvae to pupa and L4 instar stage respectively [3]. Return pupa from 200 trays to populate new cage [4]. Videographer: This step is important!
4.4.1. Talent randomly select 200 L1 larvae and place them in separate tray
4.4.2. Talent randomly select another 500 L1 larvae and place them in separate tray
4.4.3. Wide shot of rows of trays labeled with cage name and either 200 or 500. 
4.4.4. Talent adds pupae from 200 trays to new cage.

4.5. Screen randomly selected larvae for eye marker and sex phenotype as before [1].
4.5.1. Use 2.5.2


Results
5. Results: Predicted Transgene Fixation Dynamics Over Seven Generations
5.1. In the representative analysis, the expected phenotype dynamics of the best-performing replicates are shown for the different population replacement cage trials protocols [1].
5.1.1. LAB MEDIA: Figure 6.

5.2. The results showed the linearly increasing proportion of larvae with DsRed marker phenotype over seven generations [1]. 
5.2.1. LAB MEDIA: Figure 6. Video Editor: Emphasize linear trendlines.

5.3. The 1 to 1 non-drive release reached little more than 80% transgene introduction within seven generations [1]. The gene drive protocols achieved this within 3 to 4 generations, thus validating that a single release of a gene drive system can be more efficient for transgene introduction [2].
5.3.1. LAB MEDIA: Figure 6. Video Editor: Emphasize the end of the trendline for a non-drive group.
5.3.2. LAB MEDIA: Figure 6. Video Editor: Emphasize the two trendlines for gene drives at around 80% proportion at 3 to 4 generations.

5.4. At the end of the observation, the spread of the transgene had reached almost complete introduction in gene drive systems [1].
5.4.1. LAB MEDIA: Figure 6. Video Editor: Emphasize the end of two trendlines for gene drives.



Conclusion
6. [bookmark: _Hlk27388131]Conclusion Interview Statements

6.1. [bookmark: _Hlk71812380]Rebeca Carballar-Lejarazú: Important parameters such as release ratio, population age-structure, cage size, etc will vary depending on the purpose of the experiment and specific aims.

6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 4.2.2, 3.3.3 for ‘release ratio’, ‘population age-structure’, 2.1.1 for ‘cage size’


6.2. Rebeca Carballar-Lejarazú: Experiments to assess fitness parameters, such as fertility and fecundity can be done. Furthermore, empirical data from the cage trials can be used to parameterize mathematical models of population dynamics.

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