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Author Questionnaire 

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique?  Y  
If Yes, can you record movies/images using your own microscope camera?
Y

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

3. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?  N

Protocol Length
Number of steps: 57

Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Abhai Tripathi: Gametocytes are responsible for malaria parasite transmission. Generating infectious gametocytes in the lab is key to studying transmission biology and mosquito stages and to generating sporozoites for liver stage research [1].

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

REQUIRED: 

1.2. Abhai Tripathi: These methods are simple for any laboratory to adopt and visual demonstration will aid in the sharing of these procedures with the worldwide malaria community [1].

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

Introduction of Demonstrator on Camera

1.3. Abhai Tripathi: Demonstrating the procedure with me will be my colleagues Godfree Mlambo, a senior research associate, and Sachie Kanatani, a postdocotral fellow, both from the Johns Hopkins Malaria Research Institute [1][2].

1.3.1. INTERVIEW: Author saying the above
1.3.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera
1.4. 

Protocol
2. P. falciparum Gametocyte Culture
2.1. To set up a gametocyte culture, spin down 5 milliliters of feeder culture in a centrifuge [1-TXT] and resuspend the pellet in 30 milliliters of complete medium [2-TXT].
2.1.1. WIDE: Talent placing tube(s) into centrifuge TEXT: 5 min, 500 x g, RT
2.1.2. Shot of pellet if visible, then medium being added to tube, with medium container visible in frame TEXT: See text for all medium and solution preparation details
2.2. Mix 1.2 milliliter of packed red blood cells with the tube contents [1] and add 5 milliliters of the resulting suspension to each well of a 6-well culture plate [2].
2.2.1. Talent adding RBC to tube, with RBC container visible in frame
2.2.2. Talent adding suspension to well(s)
2.3. Then place the plate in a candle jar at 37 degrees Celsius [1]. 
2.3.1. Talent placing plate into jar
2.4. Every day for the next 15-18 days, carefully aspirate 70-80% of the culture supernatant from each well [1] and use a serological pipette to add 5 milliliters of fresh medium without blood cells down the wall of each well to feed the cultures without disturbing the settled red blood cell layer [2].
2.4.1. Supernatant being aspirated Videographer: Important/difficult step
2.4.2. Medium being added to well(s), with medium container visible in frame Videographer: Important/difficult step
2.5. To quantify mature gametocytemia, on day 15-18 make a blood smear [1] and count the number of mature gametocytes in a minimum of 1000 red blood cells to allow calculation of the percentage of mature gametocyte-infected red blood cells [2].
2.5.1. Talent making blood smear Videographer: Important step
2.5.2. [bookmark: _Hlk36631854]LAB MEDIA: Figure 5B Video Editor: please emphasize blue stained cells in day 15 image
2.6. To quantify the exflagellation events, centrifuge 200 microliters of the gametocyte culture in a pre-warmed tube [1] and resuspend the pellet in 20 microliters of exflagellation medium [2].
2.6.1. Talent adding tube(s) to centrifuge
2.6.2. Shot of pellet if visible, then medium being added to tube, with medium container visible in frame
2.7. Transfer the gametocyte suspension to a glass slide with a coverslip [1] and incubate the slide for 15 minutes at room temperature [2].
2.7.1. Talent adding suspension to slide
2.7.2. Talent setting timer, with slide visible in frame
2.8. At the end of the incubation, use a 10x objective to count the exflagellation centers in phase contrast mode in at-least four fields to allow calculation of the exflagellation events [1-TXT].
2.8.1. Talent at microscope, counting events TEXT: >20 events/field suitable for membrane feeding assay 
3. Standard Membrane Feeding Assay (SMFA)
3.1. To infect mosquitos using the standard membrane feeding assay, remove the sugar water from a 3-7-day old female Anopheles mosquito culture for 6.5-18 hours [1] and use an aspirator to transfer up to 100 mosquitoes into individual paper cups covered with a double layer of fine mesh fabric [2].
3.1.1. WIDE: Talent removing sugar water
3.1.2. Talent adding mosquitos to paper cup
3.2. Collect the washed blood by centrifugation [1] and reconstitute the blood with an equal volume of freshly thawed human serum [2].
3.2.1. Talent adding tube(s) to centrifuge
3.2.2. Talent adding serum to tube(s)
3.3. After a 30-minute incubation in a 37-degree Celsius water bath for 30 minutes [1], transfer the gametocyte culture into pre-warmed 15-milliliter plastic tubes for centrifugation [2-TXT] and make a thin blood smear of the pellet to determine the mature gametocytemia as demonstrated [3-TXT].
3.3.1. Talent placing tube(s) into water bath
3.3.2. Talent adding culture to tube(s) TEXT: 5 min, 600 x g, 37 °C
3.3.3. Talent making smear TEXT: Mature gametocyte 0.02-0.3% concentration provides consistent infectivity
3.4. To make the final blood feed, use reconstituted whole blood to dilute the gametocyte pellet to the appropriate experimental concentration [1] and place the blood feed at 37 degrees Celsius until the mosquitoes and glass feeders are ready [2].
3.4.1. Talent adding blood to tube
3.4.2. Talent placing tube at 37 °C 
3.5. Stretch a square piece paraffin film to an even thickness [1] and place the film over the top opening of the feeder to create a sealed compartment for the blood feed [2].
3.5.1. Film being stretched
3.5.2. Film being placed over opening 
3.6. Use a connecting tube on each side to attach the membrane feeder to a circulatory water bath to allow the passage of warm water through the jacket around the feeder [1].
3.6.1. Talent connecting tube(s)/feeder
3.7. When all of the feeders for the experiment have been connected, turn on the bath [1] and check all of the equipment for leaks [2].
3.7.1. Talent turning on bath
3.7.2. Talent checking for leaks
3.8. Place the feeders in the center of the netting on the mosquito cups membrane-side down [1] and secure the feeders to the netting in an upright position [2].
3.8.1. Talent placing feeder(s)
3.8.2. Talent taping or clamping feeder
3.9. When all of the feeders have been optimally positioned, add 200-1000 microliters of blood feed to each membrane feeder [1-TXT] and check that the feed has been properly overlaid onto the paraffin film [2].
3.9.1. Talent adding blood to feed Videographer: Important step TEXT: e.g., 200 microliters/50 mosquitoes/14 mm glass feeder
3.9.2. Shot of blood on paraffin film Videographer: Important step
3.10. After about 30 minutes of feeding with intermittent monitoring [1-TXT], knock down the mosquitoes in a cold room [2] and visibly inspect the insects for bulge and redness in the abdomen [3].
3.10.1. Talent setting timer with feeders visible in frame TEXT: Blow insects with CO2 by mouth to enhance blood feeding
3.10.2. Talent placing mosquito cups into cold room
3.10.3. ECU: Shot of fed mosquito(es)
3.11. Place the fed mosquitoes back into the mosquito cups [1] and double cage the cups [2].
3.11.1. Talent adding mosquitoes to cup
3.11.2. Talent double caging cup
3.12. Then transfer the mosquitoes to a high containment incubator specifically for mosquitoes infected with the human malaria parasite P. falciparum [1] and place cotton pads soaked in 10% sucrose on the mosquito cups to provide them with a sugar meal [2-TXT].
3.12.1. Talent placing mosquitoes into incubator
3.12.2. Talent placing pad onto cup(s) TEXT: Replace pads every other day until dissection
4. Midgut Dissection and Oocyst Load Quantification
4.1. To harvest the midguts from the infected mosquitoes, pipette 100 microliters of PBS into the center of a glass slide mounted onto a dissecting microscope stage [1] and use forceps to carefully transfer one mosquito into the PBS [2].
4.1.1. WIDE: Talent adding PBS to slide
4.1.2. Talent adding mosquito to PBS
4.2. Use fine-tipped forceps to grasp the segment of the abdomen from the posterior end of the mosquito and use a second pair of forceps to hold the junction between the thorax and abdomen. Then gently pull the abdomen until the midgut is fully exposed [1].
4.2.1. LAB MEDIA: Midgut Dissection steps 4.2 and 4.3: 00:03-00:14
4.3. When all of the mosquitos have been dissected in the same manner, use a pipette to carefully remove the PBS [1] and stain the midguts with 0.2% mercurochrome for 2-5 minutes [2].
4.3.1. PBS being removed
4.3.2. Stain being added to slide
4.4. At the end of the incubation, remove the excess dye [1] and line the midguts on the slide for easy visualization under a light microscope [2].
4.4.1. Dye being removed
4.4.2. LAB MEDIA: Midgut lining ateps 4.5: 00:06-00:16
4.5. Then place a coverslip over the midguts [1] and count the number of oocysts in each midgut under the 10x objective [2].
4.5.1. Coverslip being placed
4.5.2. LAB MEDIA: Figure 6C Video Editor: please emphasize pink circular oocyst(s) in image(s)
5. Salivary Gland Dissection and Sporozoite Load Quantification
5.1. For salivary gland harvest, place the mosquitoes in a glass plate under a dissecting microscope in just enough medium to keep mosquito tissue hydrated [1] and use two syringes equipped with 25-gauge needles to grasp mosquito thorax and head [2].
5.1.1. WIDE: Talent placing mosquito(es) in medium
5.1.2. LAB MEDIA: Salivary gland dissection steps 5.1 and 5.2: 00:00-00:05
5.2. Gently pull the head upward to pull the salivary glands from the thorax [1] and use a needle to disconnect the salivary glands from the head and thorax [2-TXT].
5.2.1. LAB MEDIA: Salivary gland dissection steps 5.1 and 5.2: 00:05-00:14
5.2.2. LAB MEDIA: Salivary gland dissection steps 5.1 and 5.2: 00:16-00:27 TEXT: Place isolated glands in separate medium droplet on plate
5.3. When 15-20 salivary glands have been collected, use a Pasteur pipette to transfer the glands to a low retention tube [1] and pellet the glands by a short pulse spin in a tabletop centrifuge [2].
5.3.1. Glands being aspirated
5.3.2. Talent placing tube(s) into centrifuge
5.4. Resuspend the salivary gland in 100 microliters of fresh dissection medium [1] and use a small homogenizer to grind the salivary glands for 1 minute to release the sporozoites [2].
5.4.1. Shot of pellet if visible, then medium being added to tube, with medium container visible in frame
5.4.2. Glands being homogenized
5.5. Then count the number of sporozoites in 10 microliters of dissection medium in two quadrants of a hemocytometer [1].
5.5.1. Talent at microscope, counting sporozoites



Protocol Script Questions

A. Which steps from the protocol are the most important for viewers to see? 
2.4., 2.5., 3.10.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.4. These methods are easy to perform but it needs media change every day, which makes it difficult for researchers. We have cross trained researchers to easily rotate personnel for media changes over the weekend. 



Results
6. Results: Representative Gametocyte Culture Development

6.1. Here a time course of P. falciparum NF54 (N-F-five-four) gametocyte culture growth as demonstrated can be observed [1].

6.1.1. LAB MEDIA: Figure 5A

6.2. The gametocyte culture was initiated with an approximately 0.5% mixed stage asexual culture on Day 0 [1] that grew to a peak parasitemia of approximately 15% by days 4 and 5 [2].

6.2.1. LAB MEDIA: Figure 5A Video Editor: please emphasize blue day 0 data point
6.2.2. LAB MEDIA: Figure 5A Video Editor: please emphasize blue data line from day 0 to peak at about day 4

6.3. At this high parasitemia, the parasites are stressed, resulting in crashing of the asexual stage culture [1].

6.3.1. LAB MEDIA: Figure 5A Video Editor: please emphasize blue data from peak to low point before second smaller peak

6.4. This stress, however, results in the induction of gametocytogenesis, with early gametocytes appearing around days 6-7 [1] and asexual parasitemia slowly declining while remaining at a low level [2].

6.4.1. LAB MEDIA: Figure 5A Video Editor: please emphasize orange data line from about day 4 to about day 6-7
6.4.2. LAB MEDIA: Figure 5A Video Editor: please emphasize blue data line from about day 6-7 to end of graph

6.5. The majority of the gametocytes mature to stage five by Day 15 [1], at which point they become infectious to mosquitoes and are ready to be fed [2].

6.5.1. LAB MEDIA: Figure 5A Video Editor: please emphasize grey data line from about day 12 to day 15

6.6. These representative images of Giemsa-stained blood smears show gametocyte culture progression at different time points after gametocyte culture initiation [1].

6.6.1. LAB MEDIA: Figure 5B Video Editor: please sequentially add/emphasize images from day 1 to day 15

6.7. Here results from series of membrane feeds using P. falcaiparum NF54 gametocytes generated using this protocol can be observed [1].

6.7.1. LAB MEDIA: Figures 6A and 6B

6.8. Between 8-10 days after blood feeding, the number of oocysts varies both within [1] and between experiments [2] and requires 25-50 mosquitoes per cohort to determine the effects of various experimental conditions [3].

6.8.1. LAB MEDIA: Figures 6A and 6B Video Editor: please emphasize Mean oocyst number column and/or median bars in data clusters 
6.8.2. LAB MEDIA: Figures 6A and 6B Video Editor: please emphasize Prevalence column and/or sequentially emphasize data clusters
6.8.3. LAB MEDIA: Figure 6C

6.9. As shown in the Table, overall the average number of sporozoites in this analysis was consistent [1]. 

6.9.1. LAB MEDIA: Table 1 Video Editor: please emphasize Mean sporozoite/mosquito data column

6.10. However, there was one experiment in which zero sporozoites were obtained, illustrating the occasional failure of the assay [1].

6.10.1.  LAB MEDIA: Table 1 Video Editor: please emphasize row 7





Conclusion
7. [bookmark: _Hlk27388131]Conclusion Interview Statements

7.1. Abhai Tripathi: The success of this protocol depends on how well the gametocytes infect the mosquitos. Keeping the gametocytes as still as possible when changing the medium during their two-week culture helps [1].

7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (2.4.2.) 

7.2. Abhai Tripathi: Using these methods, laboratories can perform studies on gametocyte biology, transmission blocking, vector and parasite interactions, and sporozoite stages [1].

7.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera Videographer: Can cut for time
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