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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)
N
Can you record movies/images using your own microscope camera? (Y/N) 
N
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.
Olympus SZH (sterimicroscope)
Olympus BX40 or Zeiss Axioskop
There are other brands and models we can have accesses

2. Does your protocol include software usage? (Y/N)
N
3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
3.1.
3.5.2.
3.6.
3.7.
3.8.3.

4. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.)
3.6.2.
3.1.1.

5. Will the filming need to take place in multiple locations? (Y/N) 
Y
If yes, how far apart are the locations? 
Few meters.

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

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.

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

1.1. Henrique Silveira: Malaria parasites are transmitted by mosquitoes, that play a major role on the spread of the disease. To eliminate malaria, effective control of mosquitoes must be achieved. A constant supply of blood is needed to breed mosquitoes for research, and for testing and applying innovative transmission blocking tools. So far it has been impossible to rear malaria mosquitoes without blood! To overcome this limitation our protocol describes a blood substitute diet that is able to support mosquito breading in the insectary [1].
1.1.1. INTERVIEW

1.2. Henrique Silveira: The use of Blood-Free Diet is highly advantageous over blood.
A blood-free meal diet does not have the ethical constrains as the use of human blood or experimental animals. Replacing animal on experimentation is part of our 3R policy (replace, reduce, refine), Not using blood, reduces costs and the logistics associated with collection, storage and maintenance of vertebrate blood. The use of artificial diets can facilitate testing of anti-plasmodium molecules [1].
1.2.1. INTERVIEW

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

1.3. Joana Marques: Until now we have tested our diet using different Anopheles species. In all of them the diet was well engorged by the females and allowed egg production and laying. We believe this diet has potential use for the rearing of other mosquito species. Actually, we are now testing it for Aedes, a vector of many diseases such as Dengue fever, Zika virus or Yellow fever [1]. 
1.3.1. INTERVIEW


Section - Protocol
Mice were obtained from the IHMT animal house. Animal experiments were conducted in strict accordance with the Portuguese law and guidelines for the use of laboratory animals. The Direção-Geral de Veterinária, Ministério da Agricultura do Desenvolvimento Rural e das Pescas, Portugal approved all the study protocols (id approvals: 023351 and 023355). 
2. Mosquitoes
2.1. Maintain Anopheles coluzzii Yaoundé (pronounce as anoph-e-les coluzzii Yaoun-dé) strain mosquitoes in a room at 26 degrees Celsius, 75% humidity, and under a 12 -hour to 12-hour light dark cycle [1]. House mosquitoes using standard insectary conditions in a single cage to guarantee mating [2]. 
2.1.1. Shot of the container with mosquitoes.
2.1.2. CU: Shot of the mosquitoes.
2.2. Use a plastic pipette to collect mosquito pupae into a small water container [1]. Place the container inside a mosquito cage to let adult mosquitoes emerge and mate. Provide 10% glucose feeding solution in the cage [2].
2.2.1. CU: Talent collects pupae into a container.
Author comment: Take 1 to 3: talent collects pupae.
Take 4: talent collects pupae into a container.
Take 5: talent deposits pupae into a container.
2.2.2. Talent places the container in a mosquito cage and provides feeding solution. Author comment: Same step as 4.2.2.
2.3. Three days after emergence, use an aspirator to collect the necessary number of females from the stock cage into a new cage [2]. To distinguish, females are larger and males have a wider and feathery proboscis [3]. One day before feeding trials, remove the 10% glucose feeding solution [1].
2.3.1. Talent removes feeding solution in the cage, with view of mosquitoes.
2.3.2. CU: Talent collects females into a cup. Author comment: Same as in 3.4.1. and 4.5.1.
2.3.3. CU: Talent points to females and then males.
3. Mosquito Feeding
3.1. The next day, prepare artificial liquid diets under sterile conditions in a laminar flow cabinet according to the manuscript. Add all ingredients to a plastic tube [1]. Mix all ingredients thoroughly [2] and filter using a 0.45 micron microfilter [3]. 
3.1.1. [Added shot] Talent adds all ingredients to prepare the liquid diet. Important Step
3.1.2. Talent mixes thoroughly. Important Step
3.1.3. [Added shot] Talent filters the diet. Important Step
3.2. Then, anesthetize 6−8-week-old CD1 (pronounce as C-D-one) female mice with ketamine and xylazine using the intraperitoneal route [1]. Evaluate if the mouse displays any muscle reaction in response to different physical stimuli, for example, toe and tail pinches [2].
3.2.1. Talent injects solution into a mouse.
3.2.2. Talent pinches toe or tail of the mouse.
3.3. Fill a sterile 1 milliliter syringe equipped with a 27 G half inch needle with 100 microliters of 1 milligram per milliliter heparin [1]. Perform the cardiac puncture [2]. Then collect blood from the mouse into a microtube and maintain blood at 37 degrees Celsius in a water bath [3].
3.3.1. Talent fills the needle with anticoagulant solution.
3.3.2. [Added shot] Talent punctures the heart and fill the needle.
3.3.3. Talent places the microtube containing the mouse blood into a water bath.
3.4. Next, collect approximately 30 female mosquitoes from the stock cage using an aspirator [1]. 
3.4.1. CU: Talent collects females.
3.5. Transfer the female mosquitoes to 500-milliliter paper cups and cover with a fine mosquito net mesh so they cannot escape [1]. Stretch parafilm membrane across the mouth of the glass feeder to contain the meal [2]. Apply a glass bell artificial feeding apparatus connected to plastic tubes to the top of each cup [3]. 
3.5.1. CU: Talent transfers mosquitoes into a cup. Videographer: Take multiple shots, as this will be used later.
3.5.2. [Added shot] Talent applies parafilm. Important Step
3.5.3. Talent places a glass feeder on top of the cup. Important Step
3.6. Provide a constant water flow to the cylindrical tubing and feeder so the temperature within is kept at 37.5 degrees Celsius [1].
3.6.1. Shot of the water flow.
3.7. Apply 1 milliliter of pre-warmed liquid diet at 37 degrees Celsius or fresh mouse blood into the glass feeder [1]. Feed the mosquitoes for 60 minutes in the dark at 26 degrees Celsius [2].
3.7.1. Talent adds solution into the feeder. Important Step
3.7.2. Talent covers the cups.
3.8. After artificial feeding, cold-anesthetize the mosquitoes at -20 degrees Celsius for 30 seconds [1]. Then, place the mosquitoes in a refrigerated Petri dish [2]. Record the number of fully engorged female mosquitoes [3]. Separate 30 fully engorged females and put them on a new cage [4].
3.8.1. Talent places the cup into a freezer. Author comment: Same as in 4.7.1.
3.8.2. CU: Talent places the mosquitoes into a dish.
3.8.3. ECU: Talent points to the engorged females. Important Step
3.8.4. Talent places the engorged females on a new cage.
4. Life History Traits
4.1. Now, place a humidified filter paper at the bottom of each cage [1].
4.1.1. Talent places a paper at the bottom.
4.2. Keep the mosquitoes at 26 degrees Celsius, 75% humidity, and under a 12 -hour to 12-hour light dark cycle with 10% glucose ad libitum [1].
4.2.1. Talent adds glucose solution. Author comment: Same step as in 4.5.2.
4.3. At 48 hours and 72 hours post feeding, count the eggs [1] with the help of a handheld magnifying glass [2]. Flood the filter paper with distilled water to collect the eggs into trays filled with distilled water [3].
4.3.1. Talent uses a magnifying glass to count the eggs. Author comment: We couldn’t perform this step because Fernando didn’t have the necessary camera to use on the handheld magnifying glass.
4.3.2. SCOPE + ECU: Shot of the eggs.
4.3.3. CU: Talent pours water to collect the eggs into a tray.
4.4. Feed the larvae daily with approximately 13 milligrams of ground fish food per tray [2]. Remove dead pupae and larvae with a plastic pipette daily [1]. When all pupae have developed into adults, count the number of adult males and females, register the dates of hatching and death and calculate the mortality rates [3].
4.4.1. CU: Talent removes dead larvae. 
4.4.2. Talent adds fish food into the tray. Author comment: Note to editor: use take 2 but only with one food addition! Please cut the second one!
4.4.3. Talent writes on a paper. Author comment: Same step as in 4.6.2.
4.5. To test for longevity, collect 15 adult males and 15 adult females from the F1 generation of each diet group [1] into a new cage [2]. Feed adults with 10% glucose solution ad libitum [3]. Use tweezers or a brush to remove the dead adults daily [4].
4.5.1. [Added shot] Talent collects mosquitoes
4.5.2. Talent transfers them into a new cup. Author comment: We should repeat this shot.
4.5.3. Talent adds feeding solution.
4.5.4. Talent removes dead mosquitoes.
4.6. Maintain the mosquitoes at the same temperature, humidity, light cycle conditions and sugar feeding regime [1]. Register the death dates and calculate the longevity [2].
4.6.1. Shot of the mosquitoes in the cage.
4.6.2. Talent writes down information on the paper. Author comment: Same step as in 4.4.4.
4.7. To measure wing length, cold-anesthetize five-day-old F1 male and female adult mosquitoes from each diet group at -20 degrees Celsius for 90 seconds [1].
4.7.1. Talent places mosquitoes into a freezer. Author comment: Same as in 3.8.1.
4.8. Under a stereoscope, gently grasp the thorax of each mosquito with forceps and place them ventral side up [1]. Collect both wings using a scalpel [2] and place them on a clean microscope slide containing a dried drop of mounting medium for further measurement using a graduated eyepiece [3].
4.8.1. SCOPE: Talent places the mosquitoes in a good position. Author comment: We couldn’t perform this step because Fernando didn’t have the necessary camera to use on the handheld magnifying glass.
4.8.2. SCOPE: Talent removes the wings.
4.8.3. SCOPE, [Added shot] Talent places the wings onto a slide.
4.9. With the aid of a 20 G needle add extra mounting media to the borders of the coverslip and slowly lower the coverslip onto the wings [1]. Measure the wing length with a stereoscope using a micrometer [2].
4.9.1. 
4.9.2. [bookmark: _GoBack]SCOPE: Talent measures wing length. Author comment: It won’t be possible to measure the wing since our measurements are made through a graduated eyepiece and your scope kit is not compatible. We did the shoot under scope, but it would be good if during edition/post-production of the video you could add a ruler. The upper wing measures 2.9 mm.

Author comment: "I want to add that on scene 4.9.2 there was no way to film the ruler on the scope lens, so if it is to have a kind of measurement of the wings, it must be added on post-production."

Video editor: Do not add a ruler/scale unless it seems absolutely necessary).


Section – Results
5. Results: Mosquitoes Fed on Artificial Meal or Fresh Blood Meal
5.1. In this study, the performance of [1] female Anopheles (pronounce as Anoph-e-les) mosquitoes fed on the formulated rich artificial meal and mosquitoes fed on the initial liquid diet or a fresh blood meal was compared [2].
5.1.1. Figure 7
5.1.2. Figure 8
5.2. The number of engorged female mosquitoes fed with the rich artificial meal at 89% [1] was significantly higher than the number of engorged females fed on blood at 56% [2]. 
5.2.1. Figure 8 – Video editor: emphasize the middle image, red part.
5.2.2. Figure 8 – Video editor: emphasize the left image, red part.
5.3. The F1 generation of mosquitoes fed on either the blood or the rich artificial meal had comparable mortality and survival rates [1]. Variability was higher in the blood-fed mosquitoes [2] relative to mosquitoes fed with the rich artificial meal [3].
5.3.1. Figure 9
5.3.2. Table 2 – Emphasize the number 330.
5.3.3. Table 2 – Emphasize the number 164.
5.4. In terms of adult body size, F1 Anopheles mosquitoes fed with the rich artificial meal was within the expected range [1] and was similar to blood-fed insectary mosquitoes [2].
5.4.1. Figure 10 – Emphasize the salmon color bars.
5.4.2. Figure 10 – Emphasize the red color bars.



Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1. Joana Marques: In my opinion, it is very important to assemble the feeders properly with the parafilm to avoid its rupture. If the membrane is not well attached to the glass feeder, you can lose the meal and probably lose some of the mosquitoes as they can be covered by the meal and die [1].
6.1.1. INTERVIEW Video editor: B-roll suggestion – shot 3.5.1.
6.2. Joana Marques: Also, it is important to keep in mind that the addition of BSA to the artificial diet causes bubble formation so all mixing steps must be carefully performed, and agitation must be slow. Finally, mosquitoes must be very carefully handled (with a brush or a tweezers), especially after feeding [2]!
6.2.1. INTERVIEW 
6.3. Joana Marques: We would like to perform a dual-choice attraction assay, for example, using an olfactometer so we could actually evaluate if our females are more attracted to the artificial diet or to the blood. Also, we are now lyophilizing the artificial diet and studying its stability among different temperatures along time [1].
6.3.1. INTERVIEW 
6.4. Henrique Silveira: Besides, the obvious improvements to stability and storage, that we have been working on, the long-term use of the diet on mosquito fitness and physiology should be investigated. I believe that producing Anopheles without blood will facilitate immensely vector research and the implementation of control tools that dependent of large number of mosquitoes [1].
6.4.1. INTERVIEW 
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