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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? No
2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Yes
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://www.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? Yes
If Yes, how far apart are the locations? 4km


Current Protocol Length

Number of Steps:  21
Number of Shots:  40 (33 SC) 

Interviews 
1. Video 1: Author Spotlight: Network Pharmacology and Molecular Docking to Decipher the Action of Jiawei Shengjiang San Against Diabetic Kidney Disease

Ethics Title Card
This research has been approved by the Animal Ethics Committee of Hebei University of Chinese Medicine
Videographer: Obtain headshots for all authors. 


What is the scope of your research? What questions are you trying to answer? 
1.1. Qin Lu: We're exploring how Jiawei Shengjiang San, a traditional herbal blend, can tackle diabetic kidney disease. To address our questions, we study the cell signaling and cell death mechanisms in kidney cells.	Comment by Poornima G: Authors: All the statements have been slightly modified according to the journal guidelines for better clarity
1.1.1. [bookmark: _Hlk161051326]INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.20.1

What research gap are you addressing with your protocol?
1.2. Hao Liu: Traditional herbs help manage diabetic kidneys, but the mechanism of action is not clear. We employ network pharmacology and molecular docking techniques to explore Jiawei Shengjiang San's mechanism of action.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.22.1


What advantage does your protocol offer compared to other techniques?
1.3. Jingyu Mao: Our approach is like having a GPS for finding the good stuff in herbal remedies. We can easily predict the active components and targets of JWSJS and construct a meticulous "drug-component-target" network, which is faster and gives us a clearer picture than any trial-and-error method.
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.1.2

Videographer: Obtain headshots for all authors.

Protocol Videos 
2. Video 2: Deciphering Jiawei Shengjiang San Action on Diabetic Nephropathy Using Network Pharmacology
Demonstrators: Jingyu Mao, Qin Lu, Fei Gao, Hao Liu
Ethics Title Card
Procedures involving animal subjects have been approved by the Animal Ethics Committee of Hebei University of Chinese Medicine
Protocol
2.1. [bookmark: _Hlk165384657]To begin, open the traditional Chinese medicine systems pharmacology database and analysis platform [1]. Enter the medicinal composition for Jiawei Shengjiang San (Jee-ah-way Shung-jee-ahng San OR Jiā wèi shēng jiàng sǎn) or JWSJS (J-W-S-J-S) and apply a screening criteria [2-TXT].	Comment by Poornima G: Authors, as the voice-over artist will follow US accent, it is better to keep the 1st guide
2.1.1. WIDE: Talent taking a seat at the computer system. Videographer: Please take a still image of talent performing this action. Make sure that it is at least a half-body shot with the talent's face visible and zoom out so we have room for cropping. 
2.1.2. SCREEN: The medicinal composition for Jiawei Shengjiang San (JWSJS) being entered in the TCMSP, and the screening criteria being applied. TXT: Screening criteria: Oral bioavailability (OB) ≥ 30%, Drug-like properties (DL) ≥ 0.18

2.2. Then using the database, retrieve the targets corresponding to the ingredients [1].
2.2.1. [bookmark: _Hlk162020732][bookmark: _Hlk162020892][bookmark: _Hlk160575749]SCREEN: Targets corresponding to the ingredients being retrieved.
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=20184643

2.3. [bookmark: _Hlk165199993]Obtain the active ingredients of Bombyx batryticatus and Cicadae periostracum in the Traditional Chinese Medicine and Chemical Composition databases [1]. After selecting compounds with chemical abstract service numbers, download 2-D structure diagrams of active ingredients from Pub-Chem [2].
2.3.1. SCREEN: Active ingredients of Bombyx batryticatus and Cicadae periostracum appearing on screen.
2.3.2. SCREEN: 2-D structure diagrams of active ingredients being downloaded from PubChem.

2.4. With Swiss-ADME (A-D-M-E), screen the components with high gastrointestinal absorption as drug similarity, whose 2 items or more were yes [1]. Import these into the database for target protein prediction [2]. In the Uni-Prot, set the status as Reviewed and species as Human and standardize the targets [3].
2.4.1. SCREEN: Components being screened in Swiss-ADME for high gastrointestinal absorption with two or more items marked as "Yes."
2.4.2. SCREEN: Selected components being imported into the database for target protein prediction.
2.4.3. SCREEN: In UniProt, the filter being set to "Reviewed" for status and "Human" for species to standardize the targets.

Diabetic Nephropathy-Corresponding Target Collection
2.5. Search diabetic nephropathy or DN through various databases and obtain the targets after combining and de-duplicating [1-TXT]. Using R 4.2.0 (R-4-point-2-point-zero) software, screen the common targets of JWSJS and DN to draw Venn diagrams [2].	Comment by Poornima G: Authors, we do not add quotes in the narration as the voice-over artist might get confused. DN is to provide the abbreviation as this is being used for the first time in the narration
2.5.1. SCREEN: "DN" target list being obtained by combining and de-duplicating various targets from databases. TXT: Databases: GeneCards, OMIM, TTD, PharmGKB and DrugBank
2.5.2. SCREEN: R 4.2.0 software being used to screen for common targets of JWSJS and DN and Venn diagrams being drawn.
 
2.6. Import the active ingredients and potential targets of JWSJS into Cytoscape 3.8.0 (3-point-8-point-zero) software to build a Drug-Ingredient-Target network diagram that visualizes the connection between drugs, ingredients, targets, and diseases [1-TXT].
2.6.1. SCREEN: Active ingredients and potential targets of JWSJS being imported into Cytoscape 3.8.0, and Drug-Ingredient-Target network diagram being built. TXT: Larger nodes indicate greater importance in the network

2.7. [bookmark: _Hlk163625918]To analyze the intersecting genes in STRING (string) platform, set the species to Homo sapiens, and the minimum required interaction score to more than 0.9 for constructing the network using a Multiple Protein analysis mode [1].
2.7.1. SCREEN: In the STRING platform, species being set to Homo sapiens, minimum required interaction score being set to more than 0.9, and network construction being done in Multiple Protein analysis mode.

2.8. Using Cytoscape 3.8.0, analyze the network topologically and calculate the betweenness centrality [1], closeness centrality, degree centrality, Eigenvector centrality, local average connectivity-based method, and network centrality values for each node [2] and screen out the six nodes with all values greater than the median [3].
2.8.1. SCREEN: Networks being analysed and centrality values being calculated.
2.8.2. SCREEN: Cursor sequentially hovering over betweenness centrality, closeness centrality, degree centrality, Eigenvector centrality, local average connectivity-based method, and network centrality values and six greater value nodes being screened out.
2.8.3. SCREEN: Six greater value nodes being screened out.	Comment by jingyu mao: Merge 2.8.3 to 2.8.2

2.9. Then, obtain the IDs of the intersection targets with org.Hs.eg.db (Org-Dot-H-S-Dot-E-G-Dot-D-B) package [1]. 
2.9.1. SCREEN: IDs of the intersection targets being obtained with the org.Hs.eg.db package.

2.10. Using the clusterProfiler (Cluster-Profiler), org.Hs.eg.db (Org-Dot-H-S-Dot-E-G-Dot-D-B), enrichplot (Enrich-Plot) and ggplot2 (G-G-Plot-Two) packages, perform enrichment analyses [1].
2.10.1. SCREEN: Enrichment analyses being conducted using a package four packages.	Comment by Poornima G: Authors, please choose a representative package for the shot so that the duration is within 20 seconds to match the narrative

2.11. Screen for functional Gene ontology enrichment analysis on the top 10 biological hits with a corrected P-value less than 0.05 [1] and select top-30 pathways with the highest enrichment for Kyoto Encyclopedia of Genes and Genomes analysis [2].
2.11.1. SCREEN: Cursor hovering over Functional Gene Ontology enrichment analysis-obtained top 10 biological hits with a corrected P-value less than 0.05.
2.11.2. SCREEN: Top-30 pathways with the highest enrichment being selected for Kyoto Encyclopedia of Genes and Genomes analysis.

Molecular Docking
2.12. Search in the Pub-Chem database to obtain the sdf (S-D-F) file of the 2-D structure of JWSJS core components [1]. Using Chem-Bio 3D Ultra 14.0 (14-point-zero) software, generate and optimize its 3-D structure, save it in mol-2 format, and use it as a ligand file [2].
2.12.1. SCREEN: PubChem being searched and the 2D structure sdf file of JWSJS core components being obtained.
2.12.2. SCREEN: ChemBio 3D Ultra 14.0 being used, 3D structure of JWSJS core components being generated and optimized, saved in mol2 format as a ligand file.
2.13. Find and download the pdb (P-D-B) format of the 3D structure of the core targets from the Research Collaboratory for Structural Bioinformatics Protein Data Bank database [1]. Using Pymol 2.4.0 (2-point-4-point-zero) software, remove water molecules and ligands from the protein structure and save it as pdb receptor file [2].
2.13.1. SCREEN: The pdb format of the 3D structure of the core targets being downloaded from RCSB PDB.
2.13.2. SCREEN: Water molecules and ligands being removed in Pymol, and the receptor file being saved as pdb format.

2.14. Import the receptor protein file into Auto-Dock-Tools 1.5.7 (1-point-5-point-7) software for hydrogenation and convert both receptor protein and small molecule ligand into pdbqt (P-D-B-Q-T) format [1]. Set active pocket for receptor protein with spacing coefficient set to 1 [2].
2.14.1. SCREEN: Receptor protein file being imported and hydrogenated in AutoDockTools 1.5.7, receptor protein and small molecule ligand being converted into pdbqt format.
2.14.2. SCREEN: Active pocket for receptor protein being set with Spacing coefficient at 1.

2.15. Using Autodock vina 1.2.0 (1-point-2-point-zero) for molecular docking, calculate the binding energy [1]. Visualize the docking results using Pymol 2.3.0 (2-point-3-point-zero) and Lig-Plot 2.2.5 (2-point-2-point-5) software [2].
2.15.1. SCREEN: Molecular docking being performed in Autodock Vina 1.2.0, binding energy being calculated.
2.15.2. SCREEN: Docking results being visualized using Pymol 2.3.0 and LigPlot 2.2.5 software.

Molecular Dynamic Simulation Using the Desmond Software
2.16. Conduct molecular dynamic or MD investigations on a trio of the most promising derived ligand complexes and use a SPC (S-P-C) aqueous environment with 0.15 molar sodium chloride [1-TXT]. Apply the OPLS_2005 (O-P-L-S-Two thousand five) force field and periodic boundary conditions [2]. 
2.16.1. SCREEN: Setting up a simulation box and filling the box with SPC water and adding 0.15 M NaCl. TXT: Ensure each complex is at least 10 Å away from the boundaries
2.16.2. SCREEN: Apply the OPLS_2005 force field and periodic boundary conditions for realistic simulations. 	Comment by jingyu mao: Thank you very much for reviewing our manuscript and for your valuable suggestions. We understand your point about highlighting the selection of force fields in the modeling section. However, we would like to inform you that in Desmond (academic version), the force field selection is set by default, and the software does not provide an option to manually adjust this setting. As a result, we are unable to showcase specific settings for this aspect. So, it is recommended to delete this step of operation

2.17. Initiate an energy minimization phase for 100 picoseconds authusing Desmond default parameters [1]. 	Comment by Poornima G: Authors, please check if this is correct	Comment by jingyu mao: correct	Comment by jingyu mao: Change “authusing” to “using”
2.17.1. SCREEN: Energy minimization phase being initiated for 100 ps.

2.18. Ensure stable temperature and pressure of 26.85 degrees Celsius and 1.01325 bar across all production systems through the Nose-Hoover chain and Martyna-Tobias-Klein methodologies [1]. Execute the MD simulation with a timestep of 2 fs for 100 nanoseconds, recording the atomic coordinates every 100 picoseconds [2].	Comment by Poornima G: Authors, please specify how would you like this to be pronounced?	Comment by jingyu mao: femtosecond
2.18.1. SCREEN: Cursor hovering over the stabilized pressure and temperatures.
2.18.2. SCREEN: Executing the molecular dynamics simulation with a 2 fs timestep for 100 ns and recording the atomic coordinates every 100 ps.

2.19. Open the simulation interactions diagram or SID (S-I-D) module and load the simulation result data files into it [1]. Once the analysis is complete, view and interpret the results within the SID module interface [2-TXT].
2.19.1. SCREEN: Opening the SID module and loading simulation data file into the SID module.
2.19.2. SCREEN: Simulation being completed and results appearing on screen. TXT: Export the results if needed

Animal Experiment Validation
NOTE to Authors: Please consider the following key points for shots involving live animals/survival surgery (as applicable) to avoid raising concerns by JoVE’s veterinary reviewers.
•	If lifting the animal by the tail, hold it close to the tail base, not far from it.
•	Shave 150% of the area surrounding a surgical site (preferably using a depilatory cream). Ensure that there are no skin injuries and no fur in the surgical field.
•	Prep the surgical site with both iodine-based scrubs and alcohol.
•	Use sterile gloves only for surgery (not examination or non-sterile gloves).
•	Make skin incisions with a surgical blade, not scissors.
•	Avoid using silk thread for closing skin incisions in survival surgeries
2.20. Inject the model group animal with an intraperitoneal injection of Streptozotocin [1-TXT]. After 72 hours, test the blood sugar levels through tail vein blood sampling [2-TXT]. Observe the histopathological changes in the rat kidney to confirm the successful DN model [3].
2.20.1. Talent performing intraperitoneal injection of STZ to a rat. TXT: Streptozotocin: 35 mg/kg
2.20.2. Talent performing the sugar test on the blood. TXT: Successful diabetic model: Fasting blood glucose level > 16.7 mmol/L 
2.20.3. Talent observing the sample under a microscope.

2.21. Then, administer appropriate drugs to the rat via oral gavage once daily [1-TXT]. Collect blood samples from the anesthetized rat's abdominal aorta [2-TXT]. Finally, after euthanizing the rat, collect the kidneys for biochemical and microscopic analyses [3-TXT].
2.21.1. [bookmark: _Hlk163636137]Talent administering the appropriate drug to a rat via oral gavage. TXT: JWSJS: 4.37 g/kg, 8.73 g/kg and 17.46 g/kg; Irbesartan: 0.014 g/kg
2.21.2. Talent collecting the blood samples from the abdominal aorta of the anesthetized rat. TXT: Anesthesia: 1% pentobarbital sodium
2.21.3. Shot of kidneys being dissected out from the euthanized rat. TXT: Euthanasia: 150 mg/kg sodium pentobarbital

Representative Results
2.22. The periodic acid-Schiff staining showed that the model group had increased glomerular volumes, thickened basement membrane, and increased mesangial matrix [1] compared to the normal group [2]. These pathological manifestations were significantly alleviated in each drug-administered group [3]. 
2.22.1. [bookmark: _Hlk160565009][bookmark: _Hlk161414153][bookmark: _Hlk161129066]LAB MEDIA: Figure 3B Video editor: Please emphasize the image corresponding to “DN” without deleting other parts
2.22.2. LAB MEDIA: Figure 3B  Video editor: Please emphasize the image corresponding to “CONTROL” without deleting other parts
2.22.3. LAB MEDIA: Figure 3B  Video editor: Please emphasize the images corresponding to “Irbesartan, JWSJS-L, JWSJS-M, JWSJS-H” without deleting other parts

2.23. Transmission electron microscopy indicated that the glomerular basement membrane in the model group was thickened [1] versus the normal group [2]. Microscopic manifestations of rats in each administration group were relieved to varying extents versus the model group [3]. 
2.23.1. LAB MEDIA: Figure 3C Video editor: Please emphasize the image corresponding to “DN” without deleting other parts
2.23.2. LAB MEDIA: Figure 3C Video editor: Please emphasize the image corresponding to “CONTROL” without deleting other parts
2.23.3. LAB MEDIA: Figure 3C Video editor: Please emphasize the images corresponding to “Irbesartan, JWSJS-L, JWSJS-M, JWSJS-H” without deleting other parts

2.24. [bookmark: _Hlk163636571][bookmark: _Hlk163635967]Compared to the model group, there was a significant reduction in the expression of [1] p-EGFR (p-E-G-F-R) [2], p-MAPK3/1 (p- M-A-P-K-3-1) [3], and BAX (bax) [4], and upregulation of BCL-2 (B-C-L-2) expression in rat kidney tissues of each dosing group to varying degrees [5].
2.24.1. LAB MEDIA: Figure 3E 
2.24.2. LAB MEDIA: Figure 3E Video editor: Please emphasize the bars labeled as “Irbesartan, JWSJS-L, JWSJS-M, JWSJS-H” corresponding to “p-EGFR”
2.24.3. LAB MEDIA: Figure 3E Video editor: Please emphasize the bars labeled as “Irbesartan, JWSJS-L, JWSJS-M, JWSJS-H” corresponding to “p-MAPK3/1”
2.24.4. LAB MEDIA: Figure 3E Video editor: Please emphasize the bars labeled as “Irbesartan, JWSJS-L, JWSJS-M, JWSJS-H” corresponding to “BAX”
2.24.5. LAB MEDIA: Figure 3E Video editor: Please emphasize the bars labeled as “Irbesartan, JWSJS-L, JWSJS-M, JWSJS-H” corresponding to “BCL-2”
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