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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?  Enter Yes or No.  
If Yes, can you record movies/images using your own microscope camera?
Enter Yes or No.  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit. 
If your microscope does not have a camera port, the scope kit will be attached to one of the eyepieces and you will have to perform the procedure using one eye.
Enter make and model of microscope.
If a dissection or stereo microscope is required for your protocol, please list all shots from the script that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).
Click here to list microscope shots, using the shot numbers from the protocol section of the video script.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Enter Yes or No.
If Yes, we will need you to record using screen recording software.
We recommend using the screen capture program OBS. JoVE’s tutorial for using OBS Studio is provided at this link: https://review.jove.com/v/5848/screen-capture-instructions-for-authors?status=a7854k
As these files are necessary for finalizing your script, please upload all screen-captured video files to your project page as soon as possible.

3. Filming location: Will the filming need to take place in multiple locations?   Enter Yes or No.
If Yes, how far apart are the locations? Click to enter distance between locations.

4. Testimonials (optional): Would you be open to filming two short testimonial statements live during your JoVE shoot? These will not appear in your JoVE video but may be used in JoVE’s promotional materials. Enter Yes or No.

If Yes, please provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author willing to participate.
Enter full author name, Enter author position

To ensure that your script can be filmed in one day, the protocol sections are cumulatively restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length
Number of Steps:  20
Number of Shots:  51 

Interviews
Videographer: Obtain headshots for all authors available at the filming location. 

Answers to these questions will become interview statements that you will deliver on camera.
· Introduction: Answer the 1st REQUIRED prompt and 1 additional question; Conclusion: Answer any 3 questions. No more than 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· Speak naturally and avoid reading the lines.
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

Authors: Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context

INTRODUCTION:

REQUIRED: Summarize your research focus and the main questions it aims to answer.
1.1. Enter author name.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Describe the research gap or limitation in existing methods and how this protocol addresses them.
1.2. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.
Describe the research contexts or systems in which this protocol can be applied.
1.3. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.
CONCLUSION:
What does this protocol allow researchers to study or measure?
1.4. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Describe the most important consideration or challenge when performing this protocol.
1.5. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Are there any additional methods or analyses that can be performed following this procedure?
1.6. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

How can future studies build on this work? Describe the questions or research directions that can be investigated next.
1.7. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.


Videographer: Obtain headshots for all authors available at the filming location.

Ethics Title Card

The samples were collected under a protocol approved by the Ethics Review Committee of Peking Union Medical College Hospital, Chinese Academy of Medical Sciences. Written informed consent was obtained from all the participants


Protocol  
[bookmark: _Hlk188263998]Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The two-digit steps (e.g., 2.1., 2.2.) with purple font are the narration.  JoVE is responsible for the narration of the protocol and results.
· Red italics are pronunciation guides indicating how the word will be spoken. 
· Filming should take no more than 10 minutes per step. If a step takes more than 10 minutes, prepare the product for that step in advance.
· The three-digit shots (e.g., 2.1.1., 2.2.2.) are the actions that the videographer will capture. 
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.
2. Respiratory Specimen Collection
Demonstrator: Click here to enter name of demonstrator(s) 

If the same person is the demonstrator throughout, mention them once here and remove the "Demonstrator" field from the other sections; if the demonstrator changes, retain the field in the respective sections.

2.1. To begin, instruct the patient to rinse the oral cavity with clean water or sterile physiological saline 3 times to clear food residue and commensal oral flora [1]. Ask the patient to take 2 to 3 deep breaths [2], then cough forcefully and expel deep-respiratory sputum directly into a sterile collection cup [3].
2.1.1. WIDE: Talent rinsing the oral cavity with clean water or sterile physiological saline. Videographer: Please obtain CU shot as well for this shot.
2.1.2. Talent instructing the patient to take 2 to 3 deep breaths.
2.1.3. Patient coughing and expelling the deep respiratory sputum directly into a sterile collection cup.
2.2. Insert a sterile suction catheter through the nasal or oral route to a depth of approximately 30 centimeters [1]. Apply suction while rotating the catheter, and withdraw it slowly [2]. Collect the aspirated secretions in a sterile specimen trap [3].
2.2.1. Talent inserting a sterile suction catheter through the nasal or oral route.
2.2.2. Talent applying suction while rotating the catheter and slowly withdrawing the catheter.
2.2.3. Talent collecting the aspirated secretions in a sterile specimen trap.
2.3. Select the suction catheter according to the endotracheal tube size [1-TXT]. Pre-oxygenate the patient with 100% oxygen for 30 to 60 seconds before suctioning [2]. Disconnect the ventilator circuit and insert a sterile suction catheter through the artificial airway until resistance is encountered [3]. Apply suction using a negative pressure [4]. Then, re-oxygenate the patient with 100% oxygen for 30 to 60 seconds [5].
2.3.1. Talent selecting the appropriate suction catheter according to the endotracheal tube size. TXT: Catheter Selection: 7.0–7.5 mm ETT: 10 Fr; 8.0 mm ETT: 12 Fr
2.3.2. Talent pre-oxygenating the patient with 100% oxygen.
2.3.3. Talent disconnecting the ventilator circuit and inserting the sterile suction catheter through the artificial airway until resistance is encountered.
2.3.4. TEXT ON A PLAIN BACKGROUND:
Negative pressure: −0.0267 MPa (−200 mmHg)
Maximum suction pass: ≤15 s
Maximum ventilator disconnection: ≤15 s
2.3.5. Talent placing the patient on 100% oxygen.
2.4. Instill 1 to 2 milliliters of sterile saline through the catheter and wait for 3 seconds [1]. Apply suction and withdraw the catheter [2]. Collect the aspirated secretions in a sterile specimen trap [3] and reconnect the ventilator circuit immediately after specimen collection [4].
2.4.1. Talent instilling sterile saline through the catheter.
2.4.2. Talent applying suction and withdrawing the catheter.
2.4.3. Talent collecting the aspirated secretions in a sterile specimen trap 
2.4.4. Talent reconnecting the ventilator circuit.
2.5. Identify the target segment on chest imaging [1]. Advance the bronchoscope and wedge it into the appropriate segmental or subsegmental bronchus [2]. Rapidly instill 20 to 50 milliliters of sterile saline per aliquot for 3 to 5 aliquots [3], then apply gentle suction after each aliquot and collect the recovered fluid in a sterile, sealed container [4].
2.5.1. SCREEN: Show the chest imaging with the target segment identified.
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=21817918
Videographer: Please film the computer screen as a back up
2.5.2. SCREEN: View of the bronchoscope advancing and wedging into the target segmental or subsegmental bronchus. 
2.5.3. SCREEN: Sterile saline being rapidly instilled through the bronchoscope into the wedged segmental or subsegmental bronchus.
2.5.4. Talent applying gentle suction after each aliquot and collecting the recovered fluid in a sterile, sealed container.


3. Sample Preprocessing
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Using the number 2 disposable pipette, aspirate the specimen to the marked line [1]. Dispense the specimen into the liquefaction tube [2]. Squeeze the pipette bulb repeatedly to transfer all viscous material, then cap the tube [3].
3.1.1. Talent aspirating the specimen to the marked line using the number 2 disposable pipette.
3.1.2. Talent dispensing the specimen into the liquefaction tube.
3.1.3. Talent squeezing the pipette bulb repeatedly to transfer all viscous material and capping the liquefaction tube.
3.2. Shake the liquefaction tube vigorously by hand for 1 minute [1]. Inspect the sample visually and continue shaking until no visible mucus clumps remain and the specimen flows freely through the number 1 disposable pipette without resistance [2].
3.2.1. Talent vigorously shaking the liquefaction tube by hand.
3.2.2. Shot of the uniform, water-like consistency specimen flowing freely through the number 1 disposable pipette without resistance.
3.3. Open the sealing cap of the lysis tube [1]. Using the number 1 disposable pipette, aspirate approximately 0.5 milliliters of the homogenized sample [2]. Dispense the sample into the lysis tube [3].
3.3.1. Talent opening the sealing cap of the lysis tube.
3.3.2. Talent aspirating approximately 0.5 milliliters of the homogenized sample using the number 1 disposable pipette.
3.3.3. Talent dispensing the sample into the lysis tube.
3.4. Close the sealing cap and verify that the tip cap is securely tightened [1]. Place the lysis tube into the Sample Preprocessing or SP (S-P) device and press down until it is secure [2]. Press Start [3].
3.4.1. Talent closing the sealing cap and verifying that the tip cap is securely tightened.
3.4.2. Talent placing the lysis tube into the Sample Preprocessing device and pressing it down until secure.
3.4.3. SCREEN: Press Start on the Sample Preprocessing device interface.
3.5. Allow the SP device to complete the automated liquefaction-lysis cycle for approximately 15 minutes [1].
3.5.1. Shot of the Sample Preprocessing device running the automated liquefaction-lysis cycle with the lysis tube in place.

4. Chip Preparation
Demonstrator: Click here to enter name of demonstrator(s) 

4.1. Remove the CD chip from 4 degrees Celsius storage and equilibrate it at room temperature for 10 minutes [1].
4.1.1. Talent placing the CD chip on the benchtop for equilibration at room temperature.
4.2. Open the foil pouch and place the chip on a flat surface [1]. Rotate the cap counterclockwise to open the chip [2].
4.2.1. Talent opening the foil pouch and placing the chip on a flat surface.
4.2.2. Talent rotating the chip cap counterclockwise to open the chip.
4.3. Flick the vial O to collect the liquid at the bottom of the vial [1]. Uncap vial O [2], insert the nozzle into the O port, and dispense the entire contents into the port [3]. Discard vial O [4] and repeat the procedure using vial B and the B port [5].
4.3.1. Talent flicking the vial O to collect the liquid at the bottom.
4.3.2. Talent uncapping the vial O
4.3.3. Talent inserting the nozzle into the O port and dispensing the contents of vial O into the port.
4.3.4. Talent discarding vial O.
4.3.5. Talent dispensing the contents of vial B into the B port.
4.4. Remove the processed lysis tube from the SP device and remove the tip cap [1]. Align the tube tip with the S port and dispense the entire lysate volume into the chip [2]. Discard the used lysis tube [3].
4.4.1. Talent removing the processed lysis tube from the Sample Preprocessing device and removing the tip cap.
4.4.2. Talent aligning the tube tip with the S port and dispensing the entire lysate into the chip.
4.4.3. Talent discarding the used lysis tube.
4.5. Twist the chip cap clockwise until two audible clicks confirm a complete seal [1].
4.5.1. Talent twisting the chip cap clockwise until it is fully sealed.

5. Automated Nucleic Acid Analysis 
Demonstrator: Click here to enter name of demonstrator(s) 

5.1. Power on the automated nucleic acid analyzer [1]. Tap Detect, scan the barcode on the chip foil pouch, and enter the patient demographics and sample identification [2].
5.1.1. Talent powering on the automated nucleic acid analyzer.
5.1.2. SCREEN: Tap Detect, scan the barcode on the chip foil pouch, and enter the patient demographics and sample identification.
5.2. Mount the chip on the rotational spindle and press down until a click confirms engagement [1]. Press Start [2].
5.2.1. Talent mounting the chip on the rotational spindle and pressing it down until it clicks into place.
5.2.2. SCREEN: Press Start.
5.3. Allow the automated nucleic acid analyzer to complete the automated analysis in approximately 45 minutes [1].
5.3.1. Shot of the automated nucleic acid analyzer running with the chip mounted.
5.4. Review the amplification results and record the time to positivity or TP values reported by the software [1]. Compare each TP value with the corresponding threshold to classify each channel as positive or negative [2].
5.4.1. SCREEN: Display the amplification curves with the corresponding time to positivity values.
5.4.2. SCREEN: Compare the reported time to positivity values with the threshold values and display the corresponding positive or negative results.
5.5. Verify that the internal control channel exhibits an S-shaped amplification curve with a TP value below 12 minutes [1]. Reject the run if the internal control fails and repeat the test using a fresh chip or recollect the specimen [2].
5.5.1. SCREEN: Display the internal control amplification curve for well 16 with a time to positivity value below 12 minutes.
5.5.2. SCREEN: Display an invalid run result indicating internal control failure.


Results
Please review this section to make sure that it accurately reflects your findings.
· This section will not be recorded by the videographer. It only includes the figures/tables from your manuscript (called LAB MEDIA). 
· Use Track Changes when making edits or revisions. Ensure the voiceover length is below 200 words. Current word count: 171.
· Please note that the video cannot include voiceover without an accompanying visual.

6. Results 	Comment by Lakshmi Priya: Please check whether the shots are correctly matched with their corresponding narration. Also, verify that the key findings of the protocol described above are presented.

6.1. On completion of a valid run, positive channels exhibited the expected S-shaped amplification curves with automatically annotated TP values [1], whereas negative channels remained at baseline [2]. The internal control channel yielded an S-shaped curve with TP below 12 minutes in all valid runs [3].
6.1.1. LAB MEDIA: Figure 4. Video editor: In S3 panel, highlight the magenta-coloured curve that rises from the lower left to the upper right.
6.1.2. LAB MEDIA: Figure 4. Video editor: In S3 panel, highlight the coloured lines that remain flat along the bottom of the graph.
6.1.3. LAB MEDIA: Figure 4. Video editor: In S3 panel, highlight the dark blue curve labelled “IC”.
6.2. Sample S1 produced a single positive signal for Aspergillus spp. [1], whereas Sample S10 produced a single positive signal for Streptococcus pneumoniae [2].
6.2.1. LAB MEDIA: Figure 4. Video editor: In panel "S1" highlight the purple coloured amplification curve labelled Asp.
6.2.2. LAB MEDIA: Figure 4. Video editor: In panel "S10" and highlight the amplification curve labeled Spn.
6.3. Samples S2 to S5 contained Aspergillus spp. together with 1 or more bacterial pathogens [1], and 2 specimens also contained Candida albicans [2]. Sample S5 generated 7 simultaneous positive signals for Aspergillus spp., Burkholderia cepacia, Corynebacterium striatum, Escherichia coli, Pseudomonas aeruginosa, Staphylococcus aureus, and Stenotrophomonas maltophilia [3].
6.3.1. LAB MEDIA: Table 5. Video editor: Highlight the rows for specimens S2 to S5 containing "Aspergillus spp."
6.3.2. LAB MEDIA: Table 5. Video editor: In specimens S3 and S4, highlight the rows containing "Candida albicans."
6.3.3. LAB MEDIA: Figure 4 and Table 5. Video editor: In figure 4, panel "S5", highlight the curves labelled as Asp", "Bce", "Cst", "Eco", "Pae", "Sau", and "Sma”. In table 5, highlight the S5 row listing the seven detected pathogens.

6.4. Samples S6 to S9 contained bacterial co-infections without fungal involvement, ranging from dual-pathogen detection in S6 [1] to quadruple-pathogen detection in S8 [2]. 
6.4.1. LAB MEDIA: Table 5. Video editor: Highlight the S6 row showing two detected pathogens.
6.4.2. LAB MEDIA: Table 5. Video editor: Highlight the S8 row showing four detected pathogens.

6.5. Relative to targeted metagenomic next-generation sequencing, the assay showed 100% positive percent agreement and 100% negative percent agreement across all targets [1]. Relative to sputum culture, positive percent agreement was 100% for every culture-positive target [2], whereas negative percent agreement ranged from 44.4% to 100% [3].
6.5.1. LAB MEDIA: Table 6. Video editor: Highlight the "PPA" and "NPA" columns on the right side of the table.
6.5.2. LAB MEDIA: Table 6. Video editor: Highlight the first percentage in the "(SC) PPA/NPA" column.
6.5.3. LAB MEDIA: Table 6. Video editor: Highlight the second percentage in the "(SC) PPA/NPA" column.
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