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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)  Y
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.
-We have AmScope SM-1T dissecting microscopes that carry a camera port. We also have Nikon SMZ 745 that is compatible with ocular recording.

2. Does your protocol include software usage? (Y/N) N
If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.

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.
3.2-3.7
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. 
3.5-3.6
5. Will the filming need to take place in multiple locations? (Y/N) N
If yes, how far apart are the locations? 


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. Hui Ji: LarvaSPA is the first method that allows for continuous live imaging of intact Drosophila larvae for more than 10 hours with high temporal and spatial resolution. This method is useful for revealing dynamic cellular processes of larval peripheral sensory neurons and for studying many other processes that happen near the larval body wall [1].
1.1.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera. 

1.2. Hui Ji: This method is easy to use and has less limitation on larval size. 6 to 9 larvae can be mounted in the imaging chamber at the same time which makes high throughput experiments possible. The imaging chamber and PDMS cuboids can be manufactured at a minimal cost and are reusable [1]. 
1.2.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.

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

1.3. Hui Ji: This method is particularly useful for studying mechanisms of dendrite development and dendrite degeneration using Drosophila larval dendritic arborization neurons. Being able to image the same neuron for hours can reveal how long-term global changes of dendritic patterns arise from short-term behaviors at the individual branch level [1]. 
1.3.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.

1.4. Hui Ji:  Using PDMS cuboids that match the sizes of larvae will increase the success rate of immobilizing larvae. Please find more useful tips in our trouble shooting section [1].
1.4.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.





Section - Protocol
2. Making PDMS cuboids
2.1. After constructing an aluminum block from a machine shop [1], seal the bottom of the metal frame using a long coverslip with UV glue [2]. Cure the UV glue using a hand-held UV lamp for 30 seconds [3].
2.1.1. Talent shows the block.
2.1.2. Talent seals the bottom with a coverslip and glue.
2.1.3. Talent uses a UV lamp to cure the glue.
2.2. Then, attach layers of packaging tape to the inner surface of a rectangular Petri dish or round cell culture plate [1]. Use one layer for second instar larvae, 2 layers for early third instar larvae, or three layers for late third instar larvae [2].
2.2.1. CU: Talent attaches tapes to the inner surface of a dish.
2.2.2. Talent points to the three types of layers.
2.3. Cut the tape into strips of specific width with a razor blade: 1.5 millimeters for the 1-layer tape, and 2 millimeters for the 2-layer or 3-layer tape [1]. Leave at least a 5-millimeter space between the two strips [2]. Remove the tape layers covering the space [3].
2.3.1. Talent cuts the tape into strips with two widths.
2.3.2. CU: Talent points to the space between two strips.
2.3.3. Talent removes the tape layers.
2.4. Remove dust from the inner surface of the plate using sticky tape. After that, the mold is ready for use [1].
2.4.1. Talent uses sticky tape to remove dust.
2.5. To prepare the PDMS mix, mix 7 grams of PDMS base and 0.7 grams of curing agent thoroughly in a small container [1]. Place the container in a vacuum desiccator for at least 15 minutes to remove air from the mixture [2].
2.5.1. Talent mixes in a container.
2.5.2. Talent places the container into a desiccator.
2.6. Slowly pour about 5.5 grams of PDMS mixture onto the mold to reach a 1–2 millimeter thickness [1]. Place the PDMS mixture in the vacuum desiccator again for at least 15 minutes to remove remaining air bubbles from the mixture [2]. Break the last few bubbles with a pipette tip [3].
2.6.1. Talent pours the mixture onto the mold.
2.6.2. Talent places the mold into a desiccator.
2.6.3. CU: Talent breaks the bubbles.
2.7. Cure the PDMS on a flat surface in a heat incubator at 65 degrees Celsius for 2 hours [1]. Next, use a razor blade to loosen the cured PDMS along the edge of the mold and detach it from the mold [2]. Store the PDMS between two pieces of large sticky tape at room temperature [3]. 
2.7.1. Talent places the mold in an incubator.
2.7.2. CU: Talent uses a blade to loosen the PDMS.
2.7.3. Talent places the PDMS between two pieces of sticky tape.
2.8. For early and late third instar larvae, cut the PDMS into 8 millimeters x 2 millimeters x 1 millimeter cuboids by positioning the groove created by the tape strip at the center of the long side of the cuboid [1]. For second instar larvae, cut the cuboid to 8 millimeters x 1 millimeter x 1 millimeter [2].
2.8.1. Talent cuts the PDMS.
2.8.2. Talent cuts the PDMS into another thinner shape.
3. Mounting Larvae for Long-term Time-lapse Imaging 
3.1. To prepare the top coverslip for mounting, choose six PDMS cuboids with grooves matching the sizes of the larvae [1]. Remove dust from the surface of the PDMS with sticky tape [2].
3.1.1. Talent shows 6 PDMS cuboids.
3.1.2. Talent uses sticky tape to remove dust.
3.2. Attach four pieces of double-sided tape at the size of 12 millimeters x 5 millimeters on a long coverslip of 22 mm x 50 mm for fixing PDMS cuboids later [1]. Adjust the spaces between the two pieces of double-sided tape to the same as the width of the PDMS groove [2].  
3.2.1. Talent attaches tape onto a coverslip.
3.2.2. Talent adjusts the spaces. Important Step
3.3. Apply a small drop of UV glue into the groove of each PDMS cuboid [1] and add six small drops of UV glue into the space between the double-sided tapes on the coverslip [2].
3.3.1. CU: Talent applies glue into the groove. Important Step
3.3.2. CU: Talent applies glue into the space between tapes.
3.4. To prepare the larvae for mounting, using a pair of forceps, clean the larvae in water to remove food from the body surface [1]. Place the clean larvae on a small piece of moistened tissue paper in a small Petri dish without a lid, and place the small Petri dish into a large Petri dish containing a piece of dry tissue paper [2].
3.4.1. Talent cleans the larvae in water.
3.4.2. Talent places the larvae in a small dish, and places the small dish into a large dish. Important Step
3.5. In a chemical hood, use a plastic transferring pipette to apply 160–240 microliters of isoflurane onto the dry tissue paper [1], and close the lid of the large Petri dish [2]. Wait 2–3 minutes while monitoring the larvae. Once their mouth hooks stop moving [3], take out the larvae from the large Petri dish [4].
3.5.1. CU: Talent adds solution onto the dry paper. Important Step
3.5.2. Talent closes the lids of the large dish.
3.5.3. SCOPE: Shot of the larvae stops moving mouth hooks. Important Step
3.5.4. SCOPE: Talent takes out the larvae.
3.6. Place the immobilized larvae onto the UV glue between the double-sided tapes on the coverslip with the dorsal cuticle facing the coverslip [1].
3.6.1. SCOPE: Talent places the larvae onto UV glue. Important Step
3.7. Cover each larva with a PDMS block and fit the trunk of the larva into the groove of the PDMS. Leave the head and the tail of the larva outside the PDMS groove. Avoid blocking the spiracles of the larva by the glue [1]. 
3.7.1. SCOPE: Talent covers the larva with PDMS block, and fits the larva into the groove. Important Step
3.8. Press down on the ends of the PDMS block onto the double-sided tape without applying force on the groove [1]. Gently pull on the tail of the larva to flatten the cuticle under the PDMS [2].
3.8.1. SCOPE: Talent presses down on the block.
3.8.2. SCOPE: pulls on the tail.
3.9. Wear safety glasses [1] and use a hand-held UV lamp to cure the UV glue for 4 minutes at the high setting [2]. Flip the coverslip upside down, and uses the UV lamp to cure the UV glue for another 4 minutes [3].
3.9.1. Talent puts on glasses.
3.9.2. Talent holds a UV lamp onto the glue, and points to the high setting.
3.9.3. Talent flips the coverslip, and continues to use the lamp to cure the UV glue.
3.10. Place a small piece of lens paper with the size of 15 millimeters x 30 millimeters at the bottom of the imaging chamber [1]. Moisten the paper with 20–30 microliters of water [2].
3.10.2. Talent places the paper at the bottom of the chamber.
3.10.1. Talent adds water onto a piece of paper.
3.10.2. Talent places the paper at the bottom of the chamber. (Move before 3.10.1) (Editor: It looks like the order of the actions was accidentally swapped previously, so this change will make the shots match the VO)
3.11. Place the coverslip on the chamber so that the larvae are facing the inside of the chamber [1]. Use the UV glue to adhere both ends of the coverslip to the metal surface [2]. The dorsal side of the larvae is ready for imaging under confocal microscope [3].
3.11.1. Talent applies UV glue on the metal surface and places the coverslip on the chamber.
3.11.2. CU: Talent attaches both ends of the coverslip to the metal surface.Talent cures UV glue on both ends of the coverslip using UV lamp.
3.11.3. Talent shows the dorsal side of the larvae.
4. Recovery of Imaging Chamber and PDMS Cuboids
4.1. After imaging, remove the oil on the top coverslip using a lens paper [1]. Detach the top coverslip from the metal frame by cutting into the space between the coverslip and the metal frame with a razor blade [2]. The imaging chamber is ready for reuse [3].
4.1.1. Talent removes oil on the top coverslip.
4.1.2. Talent detaches the top coverslip.
4.1.3. Talent shows the imaging chamber.
4.2. Detach the PDMS cuboids from the top coverslip with forceps [1]. Roll the PDMS cuboids on sticky tape to remove glue residue and dust. The PDMS cuboids are ready for reuse [2].
4.2.1. Talent detaches the cuboids from the top coverslip.
4.2.2. Talent rolls the cuboids on sticky tape.



[bookmark: _GoBack]Section – Results
5. Results: Dendrite Dynamics and Dendrite Degeneration
5.1. In this protocol, Drosophila larvae was immobilized for longer than 10 hours for continuous imaging. This figure shows six late third instar larvae mounted in the chamber [1]. 
5.1.1. LAB MEDIA: Figure 1D
5.2. The trunks of the larvae were fixed while their heads and tails were free to move [1]. 
5.2.1. LAB MEDIA: Video S1
5.3. Here we demonstrate the application of LarvaSPA (pronounce as larva-spa) in studying neuronal dendrite dynamics [1] and dendrite degeneration using class four da (pronounce as D-A) neurons as a model [2]. 
5.3.1. LAB MEDIA: Video S2
5.3.2. LAB MEDIA: Video S4




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

6.1. Hui Ji: To successfully immobilize larvae using this method, it is critical to stop exposing the larvae to isoflurane once the mouth hooks stop moving, and cure the UV glue before larvae fully wake up [1].
6.1.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera. Video editor: B-roll suggestion: 3.5.3.
6.2. Hui Ji: To study dendrite degeneration and regeneration, laser injury can be performed when larvae are immobilized in the imaging chamber [1].
6.2.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
6.3. Hui Ji: LarvaSPA has helped us to understand how dynamic growing dendrites fail to innervate epidermal cells lacking heparin sulfate proteoglycans, and how phosphatidylserine is exposed on degenerating dendrites after laser injury [1].
6.3.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
6.4. Hui Ji: Protect eyes with safety glasses while using the UV lamp. Knocking out larvae using isoflurane should be performed in a fume hood [1].
6.4.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
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