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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?
 Yes
Authors: Please use your microscope camera to record all SCOPE shots and upload them on to your project page link: https://www.jove.com/account/file-uploader?src=19094573
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?

☒ 	Interviewees self-record interview statements. JoVE can provide support for this option.

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

Current Protocol Length
Number of Steps:  21
Number of Shots:  44

Introduction

1. Introductory Interview Statements

REQUIRED: 

1.1. Wenwen Liu: This protocol can be used to study virus movement in insects, functions of insect proteins, and interactions between virus and vector insect in vivo [1].

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

1.2. Wenwen Liu: This method is efficient and informative. The structures of the insect gut and epithelial cells are clearly visualized when viewed with the laser scanning confocal microscopy [1].

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

Introduction of Demonstrator on Camera

1.3. Jiayi Zhong: Demonstrating the procedure will be Lu Zhang, a PhD from our laboratory [1] [2].

1.3.1. INTERVIEW: To be provided by Authors: Author saying the above. 
1.3.2. The named demonstrator looks up from workbench or desk or microscope and acknowledges the camera.




Protocol

2. Virus Acquisition, Collection of Viruliferous Insects and Reagent Preparation 

2.1. To begin, transfer nonviruliferous insects from glass beakers onto fresh southern rice black streaked dwarf virus, SRBSDV-infected rice plants covered with an insect-proof net for a 2-day virus-acquisition access period [1]. Then, collect the insects in glass beakers containing fresh rice seedlings [2].
2.1.1. WIDE: Establishing shot of talent transferring insects to SRBSDV infected rice plants
2.1.2. Talent collecting the insects in glass beaker containing rice seedlings

2.2. [bookmark: _Hlk68254326]After 2 days, collect the insects from the glass beakers using a manual aspirator for dissection and excision of the gut [1].
2.2.1. Talent collecting the insects from glass beakers 

2.3. Prepare 0.01 molar PBS, 4% paraformaldehyde, and 2% Triton X-100 as described in the text manuscript [1].
2.3.1. Prepared solutions at the workbench 

3. Dissection of Adults and Excision of Guts

3.1. Use a pipettor to place 100 microliters of PBS on a glass slide [1] and place the slide on the stage of an optical microscope [2].
3.1.1. Talent adding PBS on glass slide 
3.1.2. Talent placing the slide onto stage of microscope

3.2. Use manual aspirator to collect the SRBSDV-infected adults from the glass beakers [1] and place them in a 1.5-milliliter tube on ice to paralyze the insects [2]. Transfer a paralyzed adult into the 100 microliters of PBS on the slide with the abdomen up [3]. 
3.2.1. Talent collecting the adults from the glass beakers
3.2.2. Talent placing adults into the tube
3.2.3. Talent transferring the paralyzed adult into PBS on the slide

3.3. Use tweezers to clamp the body and remove the head with another set of tweezers [1]. 
3.3.1. SCOPE: To be provided by Authors: Talent clamping the insect body and removing the head

Authors: Please use your microscope camera to record all SCOPE shots and upload them on to your project page link: https://www.jove.com/account/file-uploader?src=19094573 


3.4. [bookmark: _Hlk64708037]With one set of tweezers, clamp the sides of the abdomen and clamp the ovipositor or the copulatory organ of the tail with the other set, then carefully pull the intersegmental membrane of one abdominal segment to slowly expose the gut in the abdomen [1]. 
3.4.1. SCOPE: To be provided by Authors: Talent pulling the intersegmental membrane of one abdominal segment to expose the gut 

3.5. Continue tearing away the membrane and gradually pull out the complete gut from the abdomen [1]. Gently pull off the tail, which is connected to the end of the gut, to remove the complete gut [2].
3.5.1. SCOPE: To be provided by Authors: Talent pulling out gut from the abdomen
3.5.2. SCOPE: To be provided by Authors: Talent pulling the tail and removing the complete gut

3.6. [bookmark: _Hlk68621440]Place excised guts into a 200-microliter centrifuge tube [1], add 200 microliters of PBS to the tube [2], and use a pipette to thoroughly wash the guts [3].
3.6.1. Talent placing guts into the tube
3.6.2. Talent adding PBS to the tube
3.6.3. Talent giving washes to guts

4. Dissection of Nymphs and Excision of Guts

4.1. [bookmark: _Hlk68619734]Use a pipettor to place 100 microliters of PBS on a glass slide and place the slide on the stage of an optical microscope [1].
4.1.1. Talent placing the slide with PBS on microscope stage

4.2. Use manual aspirator to collect the SRBSDV-infected nymphs from glass beakers [1] and place them in 1.5-milliliter tube placed on ice to paralyze the insects [2]. Transfer a paralyzed nymph into the 100 microliters of buffer on the slide with the abdomen facing up [3].
4.2.1. Talent collecting the nymphs from glass beakers
4.2.2. Talent placing the nymphs into tube
4.2.3. Talent transferring the paralyzed nymphs into PBS on the slide

4.3. Detach the tail of the nymph [1], then clamp the insect body to fix it gently and use the other pair to clamp the head. Gently pull the head away from the body while still maintaining its attachment to the gut so that the head is detached from the body, but the gut is still attached to the thorax and abdomen [2-TXT]. Videographer: This step is important!
4.3.1. SCOPE: To be provided by Authors: Talent detaching the tail of the nymph
4.3.2. SCOPE: To be provided by Authors: Talent clamping the lymph head and pulling head away from the body TEXT: Replace turbid PBS solution with fresh PBS

4.4. With the tweezers still clamping the body, use the other pair to move the head carefully and gradually pull out the gut [1]. 
4.4.1. [bookmark: _Hlk68620974][bookmark: _Hlk68620998]SCOPE: To be provided by Authors: Talent removing the head of nymph and pulling out the gut

4.5. Detach the gut from the head to obtain an intact gut without damaging the body [1]. Place the excised guts into a tube, add PBS to the tube and gently suck-release the solution with a pipette to wash the guts thoroughly [2].
4.5.1. SCOPE: To be provided by Authors: Exposed intact guts
4.5.2. Talent placing guts into tube
4.5.3. Talent adding PBS to the tube and pipetting the guts

5. [bookmark: _Hlk66904575]Labeling Protocols for SRBSDV Virions and an Insect Protein

5.1. Prepare the antibodies and mounting medium as described in the text manuscript [1].
5.1.1. [bookmark: _Hlk68288940]WIDE: Talent with antibody solution and mounting medium

5.2. Place the freshly excised and PBS-washed WBPH guts in 100 microliters of 4% paraformaldehyde in a 200-microliter centrifuge tube at room temperature [1-TXT].
5.2.1. Talent placing the WBPH guts in tube TEXT: Do not soak in PBS for a longer duration

5.3. After 2 hours, replace the paraformaldehyde solution with 200 microliters of PBS [1]. After 10 minutes, remove PBS to eliminate any paraformaldehyde [2] and repeat the PBS wash step twice [3]. 
5.3.1. Talent adding PBS to the tube
5.3.2. Talent removing PBS from tube
5.3.3. Talent giving PBS wash

5.4. After two PBS washes, add 200 microliters of nonionic detergent Triton X-100 to permeabilize the samples at room temperature [1]. After 30 minutes, remove the Triton X-100 [2] and wash away any remaining detergent with three 10-minute washes with PBS [3]. 
5.4.1. Talent adding Triton X-100 to the tube
5.4.2. Talent removing the detergent
5.4.3. Talent washing samples

5.5. Dilute the labeled antibodies 1 to 50 with 50 microliters of bull serum albumin [1]. Add the diluted antibodies to the tube [2] and incubate the samples overnight at 4 degrees Celsius [3]. 
5.5.1. Talent diluting the antibody in BSA
5.5.2. Talent adding diluted antibody to tube Videographer: This step is important!
5.5.3. Talent incubating the sample 

5.6. On the morning after removing the antibody, wash away the remaining antibody diluent with three 10-minute washes with PBS [1]. Dilute 1 microliter of Dylight 633 phalloidin with 50 microliters of PBS [2] and add 50 microliters of diluted phalloidin to the tube for a 2-hour incubation at room temperature [3].
5.6.1. Talent giving the buffer washes
5.6.2. Talent diluting phalloidin with PBS
5.6.3. Talent adding diluted phalloidin to the tube

5.7. After removing phalloidin, thoroughly wash away the remaining phalloidin with three 10-minute washes with PBS [1]. Place a drop of mounting medium containing DAPI on a microscope slide [2], transfer the guts to the medium [3-TXT] and gently place the cover glass over the sample without creating bubbles [4-TXT]. Videographer: This step is important!
5.7.1. Talent giving the buffer washes 
5.7.2. Talent placing the mounting medium containing DAPI on a microscope slide
5.7.3. Talent transferring the guts to the medium TEXT: Unfold each gut with tweezers; 15 guts per slide
5.7.4. Talent placing cover glass on the sample TEXT: Store at 4 ˚C in the dark 

Results

6. Results: Immunofluorescent Labeling of Plant Virus and Insect Vector Proteins in Hemipteran Guts

6.1. [bookmark: _Hlk69305769]The representative laser scanning confocal micrograph of excised WBPH guts from adults after labelling with phalloidin showed three sections: the foregut, midgut, and hindgut [1].
6.1.1. LAB MEDIA: Figure 2 Video Editor: please emphasize on each part separately

6.2. Among these, midgut is the initial infection site of SRBSDV [1]. The monolayer epithelial cell structure of the gut facilitates the study of the cellular localization of insect proteins and colocalization of viral and insect proteins [2].
6.2.1. LAB MEDIA: Figure 2 
6.2.2. LAB MEDIA: Figure 2 Video Editor: please emphasize on area marked with epithelial cells 

6.3. Excised WBPH guts with Dylight 488 labeled anti-VAMP7 (‘vamp-7’) [1] and SRBSDV virions with Dylight 549 labeled anti-SRBSDV antibody are shown here [2].
6.3.1. LAB MEDIA: Figure 3B Video Editor: please emphasize on image marked with VAMP7
6.3.2. LAB MEDIA: Figure 3B Video Editor: please emphasize on image marked with SBRSDV

6.4. VAMP7 and SRBSDV virions were shown to colocalize in the cytoplasm, suggesting that VAMP7 may play a role in virus transmission in vivo [1].
6.4.1. LAB MEDIA: Figure 3B


Conclusion
7. [bookmark: _Hlk27388131]Conclusion Interview Statements

7.1. Wenwen Liu: Permeabilized guts should be cleaned thoroughly after incubation with luciferin-conjugated antibodies to reduce the background and nonspecific binding [1].

7.1.1. INTERVIEW: To be provided by Authors: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll 5.6.1., 5.7.1. 

7.2. Wenwen Liu: This is a reliable method to view the localization of virions, other pathogens, and insect proteins in insects. It provides the foundation for further studies of the relationship between pathogens and insects [1]. 

7.2.1. INTERVIEW: To be provided by Authors: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 
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