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Author Questionnaire 
1. We have marked your project as author-provided footage, meaning you film the video yourself and provide JoVE with the footage to edit. JoVE will not send the videographer. Please confirm that this is correct. 
☐ Correct 
☐ Incorrect 

 2. 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 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.

3. 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.

[bookmark: Text5]4. Proposed filming date: To help JoVE process and publish your video in a timely manner, please indicate the proposed date that your group will film here: MM/DD/YYYY

DO NOT use this draft script for filming. Please wait until your script is finalized to begin the filming process. 
Scriptwriter: If authors are from China, please use the second note to connect them with Yuan. Please remove the statement that does not apply before sending the draft script. 

When you are ready to submit your video files, please contact our Content Manager, Utkarsh Khare. 
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:  15
Number of Shots:  44

Introduction 

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 full 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 full 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 full 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. 
1.1. 
1.2. 
1.3. 
1.4. Enter full 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.

Describe the most important consideration or challenge when performing this protocol.
1.5. Enter full 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 full 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 full 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.















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.) 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 you/your videographer will capture. 

2. Preparation of 3D-printed Equipment
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, use a fused-filament 3D printer with a 0.4 millimeter nozzle to print the rack [1]. Use generic PLA, PETG, or ABS filament with 100 percent infill [2]. Set the layer height to 0.1 millimeter and enable surface smoothing [3]. Adjust the print settings to ensure watertightness and mechanical stability [4]. 
2.1.1. WIDE: Talent standing near the fused filament 3D printer and preparing it with a 0.4 mm nozzle.
2.1.2. Close shot of the filament spool as the talent loads generic PLA, PETG, or ABS filament for printing. Authors: Please provide the fullform of PLA, PETG, and ABS?
2.1.3. SCREEN: Show the print settings panel and the layer height being set to 0.1 millimeter and the surface smoothing option being enabled.
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=21518713
Videographer: Please film the computer screen as a back up


2.1.4. SCREEN: Shot of print settings related to watertightness and mechanical stability being adjusted in the printer software. 
	
2.2. Fill the printed reservoir with 70 percent ethanol to test it before use [1]. Centrifuge, for increasing durations of 1, 2, 5, 10, and 30 minutes to confirm the absence of leakage or structural damage [2].
2.2.1. Talent filling the printed reservoir with 70 percent ethanol.
2.2.2. Talent placing the reservoir into the centrifuge.

2.3. Using glue, join the Base Reservoir components together to form a sealed unit [1].
2.3.1. Talent applying glue to the Base Reservoir components and assembling them into a sealed unit.

3. Preparation of Bacterial Culture and Cell Lysate
Demonstrator: Click here to enter name of demonstrator(s)

3.1. Inoculate Escherichia coli or E. coli (E-Coli) transformants into 3 to 5 milliliters of lysogeny broth or LB (L-B) medium containing appropriate antibiotics [1]. Incubate the culture for 12 to 16 hours at 37 degrees Celsius with shaking [2].
3.1.1. Talent inoculating E. coli transformants into tubes containing lysogeny broth medium.
3.1.2. Talent placing the culture tubes in an incubator shaker set to 37 degrees Celsius.

3.2. Centrifuge at a relative centrifugal force of 2000 for 10 minutes to harvest the cells [1]. Discard the supernatant [2]. 
3.2.1. Talent placing the culture tubes in the centrifuge.
3.2.2. Talent discarding the supernatant.

3.3. Add 250 microliters of resuspension buffer to the pellet [1] and resuspend the pellet completely by vortexing or pipetting [2].
3.3.1. Talent adding resuspension buffer to the cell pellet.
3.3.2. Talent resuspending the pellet by vortexing or pipetting until the suspension is uniform.

3.4. Add 250 microliters of lysis buffer [1] and mix by gently inverting the tube 4 to 6 times [2]. 
3.4.1. Talent adding lysis buffer to the resuspended pellet.
3.4.2. Talent gently inverting the tube 4 to 6 times to mix.

3.5. Add 350 microliters of neutralization buffer [1] and mix it immediately by inverting the tube [2]. Observe the formation of a white precipitate to confirm successful neutralization [3].
3.5.1. Talent adding neutralization buffer to the lysate.
3.5.2. Talent inverting the tube to mix.
3.5.3. Close shot of the tube showing the white precipitate after neutralization.

4. Assembly of the Filtration Unit for Lysate Clearance and DNA Binding
Demonstrator: Click here to enter name of demonstrator(s)

4.1. Place the deoxyribonucleic acid or DNA (D-N-A) binding columns into the column holder layer of the rack [1]. Position the column lids into the designated slots to secure them during centrifugation [2]. Place the clarification or filter columns into the filter column layer directly above the binding columns [3].
4.1.1. Talent placing the DNA binding columns into the column holder layer of the rack.
4.1.2. Talent positioning the column lids into the designated slots on the rack.
4.1.3. Talent placing the filter columns into the filter column layer above the binding columns.

4.2. Transfer the prepared neutralized lysate into the filtration columns [1]. Place the assembled rack into a swinging-bucket plate rotor [2]. Centrifuge at a relative centrifugal force of 2000 for 1 minute at room temperature [3]. After removing the rack form the centrifuge, remove and discard the filter column layer [4].
4.2.1. Talent transferring the neutralized lysate into the filtration columns.
4.2.2. Talent placing the assembled rack into a swinging-bucket plate rotor.
4.2.3. Talent placing the rotor into the centrifuge.
4.2.4. Talent removing the filter column layer from the rack and discarding it.

5. Washing and Elution of DNA
Demonstrator: Click here to enter name of demonstrator(s)

5.1. Discard the flowthrough from the reservoir into a waste container [1]. Reassemble the rack with the binding columns [2]. Using a multichannel pipette, add 500 to 700 microliters of wash buffer to each binding column [3]. Centrifuge at a relative centrifugal force of 2000 for 1 minute [4]. Discard the flowthrough from the reservoir and repeat the washing step as previously demonstrated [5].
5.1.1. Talent pouring the flowthrough from the reservoir into a waste container.
5.1.2. Talent reassembling the rack with the binding columns.
5.1.3. Talent adding wash buffer to each binding column with a multichannel pipette.
5.1.4. Talent placing the rack in the centrifuge.
5.1.5. Talent discarding the flowthrough from the reservoir.

5.2. Remove the binding columns from the rack [1] and transfer them to 2 milliliter collection tubes [2]. Centrifuge at a relative centrifugal force greater than 10000 for 1 minute to dry the membrane [3]. Transfer the columns to clean 1.5 milliliter tubes [4].
5.2.1. Talent removing the binding columns from the rack 
5.2.2. Talent placing the binding columns into 2 milliliter collection tubes.
5.2.3. Talent placing the collection tubes in the centrifuge.
5.2.4. Talent transferring the dried columns into clean 1.5 milliliter tubes.

5.3. Add 50 microliters of elution buffer or water directly to the membrane and incubate the columns for 1 minute at room temperature [1]. Centrifuge at a relative centrifugal force more than 10000 for 1 minute to elute the DNA [2].
5.3.1. Talent adding elution buffer or water directly onto the membrane of each column and keeping it aside for incubation.
5.3.2. Talent placing the columns into the centrifuge.

6. Preparation of Lysate Using Titanium Dioxide Co-precipitation
Demonstrator: Click here to enter name of demonstrator(s)

6.1. Add lysis buffer into a tube containing titanium dioxide powder at a 2 to 1 volume-to-mass ratio [1]. Add 250 microliters of the titanium dioxide suspension to the lysate [2] and mix it by inverting the tube [3]. Add 350 microliters of neutralization buffer [4] and mix thoroughly [5].
6.1.1. Talent adding lysis buffer into a tube containing titanium dioxide powder.
6.1.2. Talent adding the titanium dioxide suspension to the lysate.
6.1.3. Talent inverting the tube to mix the suspension with the lysate.
6.1.4. Talent adding neutralization buffer to the mixture.
6.1.5.  Talent inverting the tube to mix the contents.

6.2. Centrifuge at a relative centrifugal force of 2000 for 1 minute [1]. Collect the supernatant without disturbing the precipitate [2] and transfer it to the binding column [3].
6.2.1. Talent placing the tubes into the centrifuge. 
6.2.2. Talent collecting the supernatant while leaving the precipitate undisturbed.
6.2.3. Talent transferring the supernatant to the binding column.






Results
Please review this section to make sure that it accurately reflects your findings.
· You/Your videographer does not have to record this section. 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: 84.
· Please note that the video cannot include voiceover without an accompanying visual.

7. Results 

7.1. Total plasmid yield showed no significant difference between the conventional method and extraction using the rack configurations [1].
7.1.1. LAB MEDIA: Figure 5. Video editor: Emphasize the three bars labeled “Manual Extraction,” “Rack extraction,” and “Titanium dioxide”.

7.2. Plasmid conformation was preserved, with similar distributions of relaxed, linearized, and supercoiled forms [1].
7.2.1. LAB MEDIA: Figure 6. Video editor: Highlight the band patterns under Standard Manual Extraction (column 2,3,4) and Rack Extraction (column 6,7,8).

7.3. Dye distribution was confined to the waste area directly beneath the loaded columns [1], with no visible signal detected in adjacent wells or on neighboring column tips, indicating that the rack design reduces the likelihood of splashing and cross-column transfer [2].
7.3.1. LAB MEDIA: Figure 7. Video editor: Circle the wells with strong red dye. 
7.3.2. LAB MEDIA: Figure 7. Video editor: Circle the wells with small center tip and has no red staining. Authors: Please check the accuracy of the shots.

7.4. Amplification was detected only in eluates from columns to which the amplicon had been added [1].
7.4.1. LAB MEDIA: Figure 8. Video editor: Highlight all the red curves that rise upward from cycle 20 and reach approximately 600 on the Y-axis by cycle 50
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