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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?  No  
3. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Yes
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 (download the guidelines from the link given in the email): https://review.jove.com/account/file-uploader?src=20917253

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:	Comment by Poornima  G: Authors, please provide a date


When you are ready to submit your video files, please contact our China Location Producer, Yuan Yue.


Current Protocol Length

Number of Steps:  08
Number of Shots:  20 (10 SC) 

Introduction 
Authors: All the statements have been slightly modified according to the journal guidelines for better clarity

REQUIRED: What is the scope of your research? What questions are you trying to answer? 
1.1. Dong Zhang: Our lab focuses on studying the biological functions of post-translational modifications, or PTMs. The first step in PTM research is usually to either overexpress or knock down the specific PTM site, whether in vitro or in vivo. So, our goal is to find a simpler and faster method to knock down specific PTM sites more efficiently.
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.3.1

What are the most recent developments in your field of research?
1.2. Dong Zhang: PTM represents a more complicated mechanism for regulating protein activities as a protein generally has various types of PTMs and multiple sites for a specific PTM. 
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.5.1

What are the current experimental challenges?
1.3. Dong Zhang: Plasmid transfection or lentivirus and adenovirus could be used in initial screening of the functionally important PTM site among all identified sites; however, these methods are not efficient in cell and tissue entry, time-consuming and high costs, potential immune reaction.
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 3.2.1


What significant findings have you established in your field?
1.4. Dong Zhang: To address the issues, we recently developed and successfully employed a type of recombined peptide called TAT-PIP, TAT-conjugated PTM inhibitory peptide. TAT-PIP consists of a TAT module that facilitates cell and tissue entry and a PIP module that specifically downregulates the PTM at targeted sites through competitive binding.
1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 4.2.1


How will your findings advance research in your field?
1.5. Dong Zhang: Our study developed THP, a TAT-PIP that selectively inhibits HDAC2-S424 phosphorylation, elevating ATP5O-K51 crotonylation to mitigate chronic stress-induced phospholipid dysregulation. Therefore, THP can potentially be applicable in clinical treatment against the abnormal metabolism within chronic stress.
1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 4.3.1



Protocol  
2. Designing the TAT-PIP Sequence
Demonstrator: Dong Zhang

2.1. To begin, log in to the BLAST (blast) website [1] and click on the blastp (Blast-P) option for protein sequence search [1]. Copy the target protein sequence and paste it into the query sequence window [3]. Under the Choose Search Set section, select Standard databases [4]. 
2.1.1. WIDE: Talent taking a seat at the computer table. Authors: Can you please shoot this scene?
2.1.2. SCREEN: Selecting the blastp search.
2.1.3. SCREEN: Copying and pasting the target protein sequence into the designated query box.
2.1.4. SCREEN: Show the Choose Search Set with the Standard databases option selected.

[bookmark: _Hlk162020732][bookmark: _Hlk162020892]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 (download the guidelines from the link given in the email): https://review.jove.com/account/file-uploader?src=20917253 

2.2. Then, in the Program Selection, choose blastp (protein-protein BLAST) (blast-P, the protein-protein blast) and click the BLAST button to proceed [1]. From the result, select peptide segments with the highest specificity as the candidate protein interaction peptides [5].

2.2.1. SCREEN: Show the Program Selection panel with blastp (protein-protein BLAST) selected and the BLAST button being clicked.
2.2.2. SCREEN: Display the BLAST results and highlight/hover the cursor over the top-scoring peptide segments that will be selected.

2.3. Next, log in again to the BLAST website and click on the blastp search for protein sequences [1]. Copy the protein sequences for both human and mouse species, and paste them into the input sequence box [2]. Click the Submit button to retrieve the results [3]. From the comparison results, identify and select a protein interaction peptide with 100 percent homology between human and mouse [4].

2.3.1. SCREEN: logging into the BLAST website and navigating to blastp search.
2.3.2. SCREEN: copying and pasting both human and mouse protein sequences into the sequence input field.
2.3.3. SCREEN: Show the BLAST interface with the Submit button being clicked.
2.3.4. SCREEN: Display the alignment results and hover the cursor over a peptide with 100 percent homology between human and mouse.

2.4. To determine the composition of the TAT-PIP (T-A-T-P-I-P), combine the N-terminal TAT (T-A-T) sequence with the C-terminal peptide interaction peptide [1-TXT]. 

2.4.1. SCREEN: Show the fusion of the TAT sequence with the selected peptide interaction segment to form the TAT-PIP structure. TXT: Synthesize the TAT-PIP


3. Introduction of TAT-PIP to Human Embryonic Kidney 293T Cells 
Demonstrator: Dong Zhang

3.1. Use pathogen-free ultra-pure water to dissolve the TAT-PIP peptide to a stock concentration of 10 milligrams per milliliter [1]. Dispense the prepared stock solution into small tubes to prevent repeated freeze-thaw cycles, which may cause partial denaturation of the peptide [2].

3.1.1. Talent adding ultra-pure water into a vial containing TAT-PIP powder and mixing to dissolve.
3.1.2. Talent aliquoting the dissolved peptide into multiple labeled microcentrifuge tubes.

3.2. Culture human embryonic kidney 293T (two ninety three T) cells in DMEM supplemented with 10% FBS and 1% penicillin-streptomycin [1-TXT]. Dilute the previously prepared TAT-PIP stock to 1 milligram per milliliter using PBS [2], then add the diluted TAT-PIP solution directly to the cell culture medium at the appropriate dosage [3]. Incubate the treated cells for 24 hours [4].

3.2.1. Talent removing the culture flask from the incubator. TXT: Culture conditions: 37 °C, 5% CO₂
3.2.2. Talent diluting the TAT-PIP stock solution with phosphate-buffered saline in a fresh tube and mixing by pipetting up and down.
3.2.3. Talent adding the diluted TAT-PIP into the cell culture flask.
3.2.4. Talent placing the culture flask inside an incubator set to 37 degrees Celsius and 5 percent carbon dioxide.

3.3. Then, remove the spent medium [1] and wash the treated cells three times using the original culture medium to remove excess TAT-PIP [2].

3.3.1. Talent aspirating the culture medium.
3.3.2. Talent adding fresh medium and mixing.

3.4. Finally, perform western blot analysis to assess the extent of post-translational modification downregulation [1].

3.4.1. Talent placing a SDS-PAGE gel on the western transfer apparatus. 


Results
4. Results 

4.1. The synthesized THCIP (T-H-sip) peptide displayed a dominant peak at the expected molecular weight in the high-performance liquid chromatography spectrum [1], accounting for over 98% of the total peak area [2].
4.1.1. LAB MEDIA: Figure 3A. Video editor: Highlight the tallest peak in the spectrum that corresponds to THCIP ‘8.199’.
4.1.2. LAB MEDIA: Figure 3B. Video editor: Highlight the box showing 98.08% peak area.

4.2. Treatment of 293T cells with THCIP for 24 hours significantly reduced the crotonylation level of histone H3 at lysine 116 [1] compared to the TAT-only control group [2]. No statistical difference between the 0.1, 0.2 and 0.4 milligrams per milliliter THCIP groups was observed, indicating that 0.1 milligrams per milliliter was optimal [3].
4.2.1. LAB MEDIA: Figure 4A. Video editor: Highlight the 0.1, 0.2 and 0.4 mg/mL lanes.
4.2.2. LAB MEDIA: Figure 4A. Video editor: Highlight the CTRL lane.
4.2.3. LAB MEDIA: Figure 4B. Video editor: Highlight the bars for 0.1,  0.2 and 0.4 mg/mL.

4.3. Treatment with 0.1 milligram per milliliter THCIP significantly increased intracellular reactive oxygen species levels in 293T cells [1].
4.3.1. LAB MEDIA: Figure 5A. Video editor: Show the ROS image for THCIP.

4.4. Quantitative analysis confirmed that reactive oxygen species levels in THCIP-treated cells were significantly higher [1] than those in control cells [2].
4.4.1. LAB MEDIA: Figure 5B. Video editor: Highlight the THCIP bar
4.4.2. LAB MEDIA: Figure 5B. Video editor: Highlight the CTR bar.

4.5. Cell viability measured by CCK-8 assay and the ATP levels were significantly decreased in THCIP-treated 293T cells [1] compared to the control cells [2].
4.5.1. LAB MEDIA: Figure 5C and D. Video editor: Highlight the THCIP bars
4.5.2. LAB MEDIA: Figure 5 C and D. Video editor: Highlight the CTR bars.
NOTE TO AUTHORS:
It's better if you upload after naming each file according to the shot number (3-digit bullet, e.g, 2.1.1, 2.1.3, etc). 

But if you prefer to record all the steps together and upload a single screen capture file, that is okay.
In this case, you need to indicate the corresponding timestamp against each shot.
For example if the action described in shot 2.1.2 is present in the file name xxx.mp4 and is in between timestamp 00:30 to 00:45 then write as following in script. 
Example, shot 2.1.2 SCREEN: performing ........... action.   xxx.mp4 00:30-00:45.
                        2.2.2 SCREEN: clicking on.................button... xxx.mp4 01:00-01:25

Please note that every shot (3-digit step) should have the best corresponding video clip of only 20 to 25 seconds and not more than that, so that the voice narration can match the duration.

If a particular shot takes minutes to complete, we can choose timestamps at the beginning and end of the process so that the total time is again within the 25-second limit.
Example: 3.1.1 SCREEN: Clicking on the 'analyze and plot' button, analysis in progress and the graph being plotted.  xxx.mp4 00:00-00:10 and 02:30-02:40


Please let me know if you have any questions.




 2025, Journal of Visualized Experiments		 July 08, 2025	Page 9 of 9
image1.png




