Screenshoot summary manuscript 67146

67146_screenshoot_1.1. Interview professor Stelia C Mendez-Sanchez. 00:00-00:21.
67146_ screenshoot_1.5. Interview Dr Luis Vesga. 00:03-00:30.
67146_screenshoot_1.7. Interview professor Jonny Duque. 00:06-00:33.
67146_screenshoot_1.9. Interview professor Jonny Duque. 00:01-00:16.

Protocol
Demonstrator: Mayra Carreño. Chemist.

2.1 To begin, prepare 250 milliliters of mitochondria isolation buffer with or without 0.2 grams of BSA [1-TXT]. Aliquot 10 milliliters of mitochondria isolation buffer into an ice-cold conical tube [2].

67146_screenshoot_2.1.1. Picture. 
2.1.1 Talent placing 2 containers with buffer on the workbench. TXT: Buffer: 250 mM D-mannitol, 10 mM HEPES pH 7.2 and 1 mM EGTA

67146_screenshoot_2.1.2. 00:00-00:31.
2.1.1 Close-up of the talent pouring isolation buffer into a conical tube on ice.

67146_screenshoot_2.2.1. 00:12-00:18.
2.2 After euthanizing the rat, dissect its liver out completely [1-TXT] and place it in the ice-cold isolation buffer to rinse it [2].
2.2.1 Close-up of talent dissecting the liver from the rat’s abdomen. TXT: Cervical decapitation (avoid CO2) 
67146_screenshoot_2.2.2. 00:00-00:05.
2.2.2 Close-up of talent placing liver in the isolation buffer.

67146_screenshoot_2.3.1. 00:00-00:11.
67146_screenshoot_2.3.1 part 2. 00:00-00:04.

2.3 After 2 washes, mince the liver tissue with sharp scissors in a Petri dish containing 10 milliliters of isolation buffer [1] and, place the solution into the Potter Elvehjem tissue homogenizer tube [2]. Homogenize the minced tissue at least ten times at a low velocity of approximately 390 revolutions per minute [3].
2.3.1 Talent mincing the liver kept in a petri dish with scissors.
67146_screenshoot_2.3.2. 00:00-00:18.
2.3.2 Talent adding minced liver tissue to the homogenizer tube.

67146_screenshoot_2.3.3. 00:00-00:15.
2.3.3 Talent performing homogenization.

67146_screenshoot_2.4.1. part 1 00:00-00:15.
67146_screenshoot_2.4.1. picture.
67146_screenshoot_2.4.1. part 2. 00:00-00:02
2.4 Then, transfer the homogenized solution into a conical tube [1] and centrifuge at 600 g for 10 minutes at 4 degrees Celsius [2].
2.4.1 Talent transferring the homogenized liver solution to a conical tube.

67146_screenshoot_2.4.2. 00:00-00:13
2.4.2 Talent placing the tube in the centrifuge.

67146_screenshoot_2.5.1. part 1. 00:00-00:08
67146_screenshoot_2.5.1. part 2. 00:00-00:15
2.5 After centrifugation, carefully remove possible fat on the supernatant and pour it into a new conical tube [1-TXT]. Centrifuge the supernatant again at 7000 g for 10 minutes at 4 degrees Celsius [2] and discard the resulting supernatant [3]. Resuspend the isolated mitochondria in 2 milliliters of isolation buffer without BSA [4].
2.5.1 Talent removing fat and pouring the supernatant into a fresh conical tube. TXT: Discard the pellet

67146_screenshoot_2.5.2. 00:00-00:29
2.5.2 Talent placing the tube into the centrifuge and setting it to 7000 x g.

67146_screenshoot_2.5.3. 00:00-00:13
2.5.3 Talent discarding the supernatant.

67146_screenshoot_2.5.4 00:00-00:33
2.5.4 Close-up of talent resuspending the pellet in isolation buffer without BSA.

Demonstrator: Alejandro Ortiz. Biologist.
67146_screenshoot_2.6.1. 00:00-00:09
2.6 To begin, check if Aedes aegypti eggs are hatched in trays with filtered, dechlorinated water one week before the experiment and monitor the molting process in larvae [1].   Once the larvae reach the L3 stage, wait for a maximum of 12 hours before collecting them [2].
2.6.1 [bookmark: OLE_LINK7][bookmark: OLE_LINK8]WIDE: Talent observing the water tray with hatched eggs.

67146_screenshoot_2.6.1. 00:00-00:10
2.6.2 Close-up of the tray with L3 larvae.

67146_screenshoot_2.7.1. 00:00-00:09
2.7 Using a Pasteur pipette, collect at least 100 Aedes aegypti larvae at instars L3 to L4 in approximately 30 milliliters of chlorine-free water [1].
2.7.1 Talent using Pasteur pipette to gather larvae from the water tray into 30ml water.

67146_screenshoot_2.8.1. 00:00-00:15
2.8 After filtering, transfer the solution with larvae into the Potter Elvehjem tissue homogenizer tube [1] and homogenize carefully at approximately 390 revolutions per minute at least ten times [2].
2.8.1 Talent placing larvae solution into the homogenizer tube.

67146_screenshoot_2.8.2. 00:00-00:28
2.8.2 Talent performing homogenization.

67146_screenshoot_2.9.1. 00:00-00:32
2.9 Transfer the homogenized tissue through a glass wool syringe to filter out large exoskeleton residues [1].
2.9.1 Close-up of the solution being filtered through a glass wool syringe, showing the exoskeleton residues being retained in the syringe.


3. Video 3: Analyzing Xenobiotic Impact on Mitochondrial Electron Transport Chain Across Species for Therapeutic Innovation and Vector-Borne Disease Control 
Demonstrator: Mayra Carreño. Chemist.

[bookmark: _Hlk120633226]Ethics title card
Procedures involving animal subjects have been approved by the Ethics Committee "Comité de ética en investigación científica CEINCI": Scientific Research Ethics Committee of the Industrial University of Santander

67146_screenshoot_3.1. Picture. 00:00-00:32
Protocol
3.1 To begin, obtain isolated rat liver mitochondria and homogenized Aedes aegypti L3-L4 larvae [1].
3.1.1 WIDE: Talent placing the tubes with mitochondria and larvae homogenate on ice.
67146_screenshoot_3.2.1. 00:00-00:14
3.2 For polarographic assay, calibrate the high-resolution respirometer each day prior to starting any assays, following the manufacturer's instructions [1]. Add reaction medium to the chambers, ensuring an excess of at least 0.2 milliliters above the standard experimental chamber volume of 2 milliliters [2]. 
3.2.1 Talent switching on the high-resolution respirometer.

67146_screenshoot_3.2.2. 00:00-00:20
3.2.2 Close-up Shot of adding reaction medium to the chamber.

67146_screenshoot_3.3.1. 00:00-00:11
3.3 Monitor oxygen consumption to measure NADH and succinate oxidase activities after adding reaction buffer, 0.1 milligrams of protein, and the substrate to the chamber [1]. Wait until the oxygen concentration signal stabilizes and record it [2].
3.3.1 Close-up of the reaction buffer, protein, and substrate being added to the chamber.
67146_screenshoot_3.3.2. 00:00-09:28. It was no possible record a video shorter, could you include it with fast speed or sometime similar?
3.3.2 SCREEN: Close-up showing the oxygen concentration signal stabilization on the respirometer system.
67146_screenshoot_3.4.1. picture 1.
67146_screenshoot_3.4.1. picture 2.

3.4 To confirm that the observed oxygen consumption is due to the mitochondrial respiratory chain, add electron transport protein inhibitors to the chamber [1-TXT].
3.4.1 Shot of the inhibitors being carefully added to the oxygraph cell. TXT: Inhibitors: 1 μM Rotenone and 1mM KCN 

Spectrophotometric Assays 
67146_screenshoot_3.5.1. 00:00-00:15.
3.5 [bookmark: OLE_LINK9]For NADH dehydrogenase activity, first prepare the reaction system containing all the required components [1] and add the reagents to the spectrophotometer cell [2].
3.5.1 Talent preparing a reagent.

67146_screenshoot_3.5.2. 00:05-00:25.
3.5.2 Talent adding the reagent mix to the spectrophotometer cell.

67146_screenshoot_3.6.1. 00:00-01:40. It was no possible record a video shorter, could you include it with fast speed or sometime similar?
3.6 [bookmark: OLE_LINK10]Monitor the NADH dehydrogenase activity with the reduction of potassium ferricyanide at 420 nanometers [1]. Use the molar extinction coefficient of 1.04 per millimolar per centimeter to calculate concentration [2]. Finally, divide the reported activity by the protein concentration used to obtain the specific enzyme activity [3]. Similarly, evaluate succinate dehydrogenase and Cytochrome c reductase or complex III activity using appropriate reaction mixtures [4].
3.6.1 SCREEN: Spectrophotometer screen displaying NADH dehydrogenase activity.
67146_screenshoot_3.6.1. 00:00-00:54. It was no possible record a video shorter, could you include it with fast speed or sometime similar?

3.6.2 SCREEN: Calculation of concentration. Diving the reported activity by the protein concentration used to obtain the specific enzyme activity.
3.6.3 TEXT ON PLAIN BACKGROUND:
Succinate dehydrogenase activity: 
- 	Reaction: 20 mM sodium succinate and 1 mM phenazine methosulphate (PMS) with 60 μM 2,6-dichlorophenolindophenol (DCPIP); Measure at 600 nm
· Calculate concentration using the Molar extinction coefficient of 21.0 mM−1cm−1, applying Beer's law

[bookmark: _Hlk181021352]Cytochrome c reductase (complex III) activity:
- 	Reaction: 50 mM phosphate buffer solution pH 7.4, 2 mM EDTA,  0.1 mg of mitochondrial protein, 50 μM NADH,  and 0.1 mM KCN; Measure at 550 nm 
· Calculate concentration by its Molar extinction coefficient of 19.8 mM−1cm−1, applying Beer's law

[bookmark: _Hlk162020732][bookmark: _Hlk162020892][bookmark: _Hlk160575749]Authors: Please create screen capture videos of the shots labeled as SCREEN, create a screenshot summary, and upload the files to your project page as soon as possible: https://review.jove.com/account/file-uploader?src=20479578 

67146_screenshoot_3.7.1. 00:00-00:21
3.7 [bookmark: OLE_LINK11]To measure cytochrome c oxidase or complex IV activity, prepare the reaction system [1] and mix equimolar amounts of cytochrome c and sodium dithionite, ensuring complete reduction [2].
3.7.1 Talent adding the reaction mix to a tube.

67146_screenshoot_3.7.2. 00:00-00:08
3.7.2 Talent mixing the solution by pipetting.


67146_screenshoot_3.8.1. 00:04-00:23
3.8 Pass the reduced mixture through a cross-linked dextran gel column, using the phosphate buffer as the mobile phase [1]. Quantify the fractions collected at 550 nanometers in a spectrophotometer [2].
3.8.1 Talent adding the reduced mixture to the gel column.

67146_screenshoot_3.8.2. 00:00-00:20
3.8.2 Close-up of the spectrophotometer readings at 550 nm for cytochrome c oxidation.

67146_screenshoot_3.9.1. 00:00-00:52. It was no possible record a video shorter, could you include it with fast speed?

3.9 Finally, calculate the concentration with a molar extinction coefficient of 19.8 per millimolar per centimeter, applying Beer's law [1]. Divide the reported activity by protein concentration for specific enzyme activity results [2].
3.9.1 SCREEN: Calculation of concentration. Diving the reported activity by the protein concentration used to obtain the specific enzyme activity.
Representative Results
3.10 Carvacrol at 9.7 parts per million reduced NADH oxidase activity by approximately 9.35% [1], while Cymbopogon flexuosus essential oil or EO at 10 parts per million reduced NADH oxidation and oxygen reduction by about 34%, indicating inhibition in electron transport between complex I and complex IV [2].
3.10.1 LAB MEDIA: Figure 1A Video editor: Highlight carvacrol bar for rat liver
3.10.2 LAB MEDIA: Figure 1A Video editor: Highlight C. flexuosus bar for rat liver


3.11 Carvacrol reduced succinate oxidase activity by about 10.84% in Aedes aegypti larvae [1], and Cymbopogon flexuosus EO reduced succinate oxidase activity by up to 50% in isolated rat liver mitochondria, suggesting an inhibition between complex II and complex IV [2].
3.11.1 LAB MEDIA: Figure 1B. Video editor: Highlight the 4TH bar.
3.11.2 LAB MEDIA: Figure 1B. Video editor: Highlight the 2ND bar


3.12 Carvacrol decreased NADH cytochrome c reductase activity and cytochrome c oxidation and oxygen reduction at complex IV Aedes aegypti larvae [1], while Cymbopogon flexuosus EO reduced cytochrome c oxidase activity by around 58% in rat liver mitochondria [2].
3.12.1 LAB MEDIA: Figure 1E, F Video editor: Highlight the 4TH bar in E and F
3.12.2 LAB MEDIA: Figure 1E, F Video editor: Highlight the 2nd in F.

