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Author Questionnaire 
We have updated these responses as per our e-mail communication
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
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.
Authors: Please create screen capture videos for shots labelled 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=21768813

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: July 1, 2026
 

When you are ready to submit your video files, please contact our Content Manager, Utkarsh Khare. 

Current Protocol Length

Number of Steps: 16
Number of Shots: 48 


Interviews 

Authors: Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context.
Please indicate the speaker's name next to each statement after filming.
Note: The first two statements have been edited for clarity and length.
INTRODUCTION:
REQUIRED: Summarize your research focus and the main questions it aims to answer.
1.1. Shaymaa H. Al-Kubaisy or Rawaa A. Hussein or Mushtak T. S. Al-Ouqaili: Our research focuses on the virulence, antimicrobial resistance, and genomics of multidrug-resistant S. aureus in diabetic foot infections.

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

Describe the research gap or limitation in existing methods and how this protocol addresses them.
1.2. Shaymaa H. Al-Kubaisy or Rawaa A. Hussein or Mushtak T. S. Al-Ouqaili: Unlike current methods, which focus solely on phenotypic resistance, this integrated protocol comprehensively characterizes S. aureus genomic and resistance features.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

CONCLUSION:
Describe the most important consideration or challenge when performing this protocol.
1.3. Shaymaa H. Al-Kubaisy or Rawaa A. Hussein or Mushtak T. S. Al-Ouqaili: Preventing contamination during sample collection and molecular analysis is critical for accurate identification of resistance and virulence genes.
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

Are there any additional methods or analyses that can be performed following this procedure?
1.4. Shaymaa H. Al-Kubaisy or Rawaa A. Hussein or Mushtak T. S. Al-Ouqaili: This protocol can be extended to plasmid analysis, transcriptomics, comparative genomics, and epidemiological surveillance studies.
1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

How can future studies build on this work? Describe the questions or research directions that can be investigated next.
1.5. Shaymaa H. Al-Kubaisy or Rawaa A. Hussein or Mushtak T. S. Al-Ouqaili: Future studies can investigate larger genomic datasets, resistance evolution mechanisms, and novel therapeutic targets in multidrug-resistant Staphylococcus aureus.
1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

Ethics Title Card
This research has been approved by the Ethical Approval Committee at the University of Anbar


Protocol  
2. Wound and Bone Specimen Collection from Patients with Diabetic Foot Ulcers 
Demonstrator: Mushtak T.S.Al-Ouqaili
2.1. To begin, use a sterile scalpel to debride the wound [1]. Cleanse it with sterile saline to minimize contamination by colonizing microorganisms [2]. Rotate 2 sterile cotton swabs, pre-moistened with sterile broth, firmly over the wound base, using one for Gram staining and the other for microbiological culture [3]. Examine the direct Gram-stained smear microscopically [4].
2.1.1. WIDE: Talent debriding the wound with a sterile scalpel. 
2.1.2. Talent cleansing the wound with sterile saline.
2.1.3. Talent rotating 2 pre-moistened sterile cotton swabs over the wound base.
2.1.4. SCREEN: Show the result pertaining to direct Gram-stained smear obtained from the microscope. (Authors: If it is possible to obtain the microscope image for this shot, please upload it to the project page as instructed below.) 
2.2. Use sterile scalpel and bone rongeur forceps to aseptically collect the bone tissue sample after cleansing with sterile normal saline [1]. Immediately transfer the sample to a sterile container for microbiological processing [2].
2.2.1. Talent collecting the bone tissue sample using sterile surgical instruments.
2.2.2. Talent transferring the bone tissue specimen into a sterile container.
2.3. Use a mechanical tissue homogenizer under aseptic conditions at 20 to 25 degrees Celsius for 30 to 60 seconds at standard medium speed to finely mince the specimens [1]. Inoculate the processed specimens onto blood agar, Mannitol Salt Agar, MacConkey agar, and nutrient agar media separately [2]. Incubate the culture plates aerobically at 37 degrees Celsius for 18 to 24 hours [3]. Examine the culture plates after incubation and report specimens without visible growth after 48 hours as no growth [4].
2.3.1. Talent homogenizing or finely mincing the specimens under sterile conditions. 
2.3.2. Talent inoculating specimens onto the different agar plates. 
2.3.3. Talent placing the inoculated plates into the incubator.
2.3.4. Talent examining the culture plates after incubation.
2.4. Perform preliminary identification of bacteria based on colony morphology [1], Gram staining and biochemical characteristics [2]. Confirm Staphylococcus aureus isolates by PCR amplification of the nuc (nuke) gene [3]. 
2.4.1. Talent examining colony morphology on culture plates.
2.4.2. Representative shot of talent performing Gram staining and/or biochemical evaluation.
2.4.3. Talent preparing samples for PCR amplification of the nuc gene.
2.5. Prepare 100 milliliters of 20 percent glycerol in brain heart infusion, or BHI (B-H-I) broth [1]. Preserve pure isolates for subsequent molecular and genomic analyses [2].
2.5.1. Talent preparing 20 percent glycerol in brain heart infusion broth. 
2.5.2. Talent storing pure isolates for later analysis.
Authors: Please create screen capture videos for shots labelled 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=21768813
3. Antimicrobial Susceptibility Testing
Demonstrator: Rawaa A. Hussein
3.1. Prepare Mueller–Hinton agar with a standardized agar depth of 4 millimeters [1]. Adjust fresh bacterial cultures to a 0.5 McFarland standard using a densitometer [2]. Use a sterile swab to evenly inoculate the agar surface [3]. 
3.1.1. Talent preparing Mueller–Hinton agar plates.
3.1.2. Talent adjusting bacterial cultures to a 0.5 McFarland standard using a densitometer.
3.1.3. Talent inoculating the agar surface with a sterile swab.
3.2. Place antimicrobial disks [1] onto the inoculated agar [2]. Incubate the plates aerobically at 37 degrees Celsius for 16 to 18 hours [3].
3.2.1. Talent placing antimicrobial disks on the agar surface.
3.2.2. TEXT ON A PLAIN BACKGROUND 
Antimicrobial discs
· Ampicillin 				10 µg
· Gentamicin				 10 µg 
· Amikacin 				30 µg 
· Cefoxitin 				30 µg 
· Cefuroxime 				30 µg 
· Piperacillin/Tazobactam 		100/10 µg
· Meropenem 			10 µg 
· Amoxicillin–clavulanic acid 		30 µg 
· Oxacillin 				1 µg 
· Levofloxacin 			5 µg 
· Clindamycin 				2 µg 
· Tigecycline 				15 µg 
· Ciprofloxacin 			5 µg 
· Erythromycin 			15 µg 
· Trimethoprim–Sulfamethoxazole 	25 µg 
· Linezolid 				30 µg 
· Vancomycin 				30 µg
3.2.3. Talent placing the plates into the incubator.
3.3. Use a calibrated digital Vernier caliper to measure the inhibition zone diameters after incubation [1]. Interpret the results according to the Clinical and Laboratory Standards Institute, or CLSI (C-L-S-I) 2022 breakpoints [2]. Use the 30-microgram cefoxitin disk method to screen isolates for methicillin resistance [3]. Perform quality-control testing using Staphylococcus aureus ATCC 25923 (A-T-C-C-Twenty-five nine twenty-three) reference strain [4]. Classify isolates as multidrug-resistant, extensively drug-resistant, or pandrug-resistant according to international definitions [5].
3.3.1. Talent measuring inhibition zones around antimicrobial disks. 
3.3.2. SCREEN: Show interpretation of zone diameters according to guideline criteria.
3.3.3. Talent evaluating cefoxitin screening results.
3.3.4. SCREEN: Show the quality-control data for Staphylococcus aureus ATCC 25923 reference strain. 
3.3.5. SCREEN: Show classification of isolates based on resistance profiles.
Authors: Please create screen capture videos for shots labelled 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=21768813

4. MRSA Detection and Vancomycin Resistance Determination by MIC Testing
Demonstrator: Shaymaa H. Al-Kubaisy
4.1. Perform a 30-microgram cefoxitin disk diffusion assay for phenotypic detection of methicillin-resistant Staphylococcus aureus, or MRSA (M-R-S-A) [1]. Classify isolates with inhibition zones of 22 millimeters or greater as methicillin-sensitive Staphylococcus aureus, or MSSA (M-S-S-A) [2]. Classify isolates with inhibition zones of 21 millimeters or less as MRSA [3].
4.1.1. Talent examining cefoxitin disk diffusion plates.
4.1.2. SCREEN: Show an inhibition zone classified as methicillin-sensitive Staphylococcus aureus.
4.1.3. SCREEN: Show an inhibition zone classified as methicillin-resistant Staphylococcus aureus.
4.2. For Vancomycin resistance determination, prepare serial 2-fold dilutions of vancomycin ranging from 4 to 512 micrograms per milliliter in Mueller–Hinton broth [1]. Adjust bacterial suspensions to a 0.5 McFarland standard [2]. Dilute the suspension to approximately 1 × 10⁵ colony-forming units per milliliter [3]. 
4.2.1. Talent preparing serial vancomycin dilutions in broth.
4.2.2. Talent adjusting bacterial suspensions to a 0.5 McFarland standard.
4.2.3. Talent diluting the bacterial suspension to the required concentration.
4.3. Incubate the prepared cultures at 37 degrees Celsius for 24 hours [1]. Determine the minimum inhibitory concentration, or MIC (M-I-C), as the lowest concentration showing no visible bacterial growth [2]. Interpret vancomycin susceptibility as susceptible at two or fewer micrograms per milliliter, intermediate at four to eight micrograms per milliliter, and resistant at sixteen or more micrograms per milliliter [3].
4.3.1. Talent placing the cultures into the incubator.
4.3.2. Talent examining broth cultures to determine the minimum inhibitory concentration.
4.3.3. SCREEN: Show the vancomycin susceptibility information with values.
Authors: Please create screen capture videos for shots labelled 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=21768813

5. Molecular Detection and Whole Genome Sequencing of S.aureus Isolates
Demonstrator: Mushtak T. S. Al-Ouqaili
5.1. Culture Staphylococcus aureus isolates in BHI broth for 24 hours at 37 degrees Celsius [1]. Use a commercial kit and an automated nucleic acid extraction system to extract bacterial genomic DNA (D-N-A) [2]. Store the extracted DNA at minus 20 degrees Celsius until use [3]. Use a fluorometer to measure the DNA concentration [4]. 
5.1.1. Talent preparing Staphylococcus aureus cultures in BHI broth.
5.1.2. Talent extracting genomic DNA using the extraction system.
5.1.3. Talent placing extracted DNA into storage.
5.1.4. Talent measuring DNA concentration with a fluorometer.
5.2. For PCR amplification of mecA (meck-A), nuc (nuke), cna (C-N-A), hlg (H-L-G), and class D beta-lactamase blaOXA-group I (bluh-OXA-group-eye) genes, prepare [1] a 25 microliter PCR reaction mixture [2]. To confirm amplification validity, include negative controls in each PCR run [3]. (Authors: We have removed the previously provided SCREEN shots for PCR conditions and updated with a new step below.)
5.2.1. Talent preparing the PCR reaction mixture.
5.2.2. TEXT ON A PLAIN BACKGROUND (Authors: We have updated this shot as text on a plain background for ease of understanding. Please specify if this is acceptable. Also, please specify the genomic DNA concentration in ng per volume, if possible.)
PCR Reaction Mixture:
2X GoTaq Green Master Mix		12.5 μL 
Magnesium Chloride			0.5 μL
Genomic DNA template 			3.0 μL 
10 pmol/μL Forward primers		1.0 μL
10 pmol/μL Reverse primers 		1.0 μL
Nuclease-free water 			7.0 μL
5.2.3. Talent preparing negative-control reactions.
5.3. Set the amplification program [1] on the thermocycler [2]. (Authors: We have added and updated this step narration to match the updated shots. Please specify if this is acceptable.)
5.3.1. Talent setting the amplification program on the thermocycler. 
5.3.2. TEXT ON A PLAIN BACKGROUND (Authors: We have updated this shot as text on plain background for ease of understanding. Please specify if this is acceptable.)
PCR Conditions
Initial denaturation at 95°C		 	5 minute 
Denaturation at 95°C			30 seconds–1 minute
Annealing at 50–62 °C	 		30 seconds–1 minute
Extension at 72 °C				30 seconds–1 minute
Final extension at 72 °C 			7–19 minutes
Video Editor: Please add a curly bracket symbol to cover 2nd, 3rd and 4th steps combined and add the text 30 to 35 cycles.
5.4. Separate amplified PCR products on 1.5 to 2 percent agarose gels stained with Safe Red [1]. Visualize the PCR products under ultraviolet illumination using a gel documentation system [2].
5.4.1. Talent loading amplified PCR products onto an agarose gel.
5.4.2. SCREEN: Show amplified DNA bands visualized using the gel documentation system.
5.5. For whole genome sequencing, or WGS (W-G-S), select 2 representative clinical Staphylococcus aureus isolates recovered from bone tissue specimens for genomic characterization [1]. Choose 1 multidrug-resistant, or MDR (M-D-R) isolate and 1 extensively drug-resistant, or XDR (X-D-R) isolate based on antimicrobial susceptibility testing and MIC-confirmed resistance profiles [2]. 
5.5.1. Talent selecting representative clinical isolates for sequencing.
5.5.2. SCREEN: Show resistance profile data used for isolate selection.	
Authors: Please create screen capture videos for shots labelled 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=21768813


Results
6. Results  
(Authors: Thank you for providing corresponding images. We have uploaded them to the project page, and our video editor will use them during the video editing process.)

6.1. The antimicrobial susceptibility profiles of 45 S. aureus isolates showed that 77.78 percent of samples remained susceptible to tigecycline, linezolid, and vancomycin [1]. High resistance rates were observed for several antibiotics, including ampicillin [2], amoxicillin–clavulanic acid [3], penicillin, erythromycin, and clindamycin [4]. 
6.1.1. LAB MEDIA: Table 4_Annotated. Video Editor: Please emphasize the names “Vancomycin”, “Linezolid,” and “Tigecycline” in the “Antibiotics” column and corresponding rows showing “35(77.8%)” in the “Total” column
6.1.2. LAB MEDIA: Table 4_Annotated. Video Editor: Please emphasize the name “Ampicillin” in the “Antibiotics” column and corresponding row showing “44(97.8%)” in the “Total” column
6.1.3. LAB MEDIA: Table 4_Annotated. Video Editor: Please emphasize the name “amoxicillin–clavulanic acid ” in the “Antibiotics” column and corresponding row showing “43(95.6%)” in the “Total” column
6.1.4. LAB MEDIA: Table 4_Annotated. Video Editor: Please emphasize the names “Penicillin, Erythromycin, and Clindamycin” in the “Antibiotics” column and corresponding rows showing “39(86.7%)” in the “Total” column

6.2. Molecular confirmation via amplification of a 276-basepair nuc (nuke) gene fragment identified all isolates as Staphylococcus aureus [1]. Among these, 77.78% of the samples were classified as methicillin-resistant Staphylococcus aureus based on the presence of the 147-basepair mecA (meck-A) gene [2] and cefoxitin resistance [3].
6.2.1. LAB MEDIA: Fig 2A and 2B. Video editor: Please emphasize the 276 bp band present in all lanes of the gel. 
6.2.2. LAB MEDIA: Fig 2A and 2B. Video Editor: Please emphasize the 147 bp band in the gel. 
6.2.3. LAB MEDIA: Figure 3_Annotated. Please emphasize the name “Cefoxitin (FOX)” and the third maroon box with value 77.8% (n=35) corresponding to it. 

6.3. MRSA isolates exhibited significantly higher resistance rates than MSSA for most tested antibiotics [1], whereas MSSA isolates remained comparatively susceptible to vancomycin, linezolid, and tigecycline [2]. Among all S. aureus (S-aureus) isolates, 80% were classified as multidrug-resistant [3], 11.11% as extensively drug-resistant [4], and 8.89% as pandrug-resistant [5].
6.3.1. LAB MEDIA: Figure 3_Annotated. Video editor: Please emphasize the entire column labelled “MRSA (n=35)” followed by the whole column labelled “MSSA (n=10)
6.3.2. LAB MEDIA: Figure 3_Annotated. Video editor: Please emphasize the last 3 rows labelled “Vancomycin (VA), Linezolid (LZD) and Tigecycline (TGC)” and the corresponding MSSA column showing 0.0% (n=0).
6.3.3. LAB MEDIA: Table 3_Annotated. Video Editor: Please emphasize “MDR (Multidrug-resistant)” in the “Resistance Category” column, followed by “80%” in the “Percentage (%)” column.
6.3.4. LAB MEDIA: Table 3_Annotated. Video Editor: Please emphasize “XDR (Extensively drug-resistant)” in the “Resistance Category” column, followed by “11.11%” in the “Percentage (%)” column.
6.3.5. LAB MEDIA: Table 3_Annotated. Video Editor: Please emphasize “PDR (Pandrug-resistant)” in the “Resistance Category” column, followed by “8.89% ” in the “Percentage (%)” column.

6.4. The analysis of virulence-associated genes in all S. aureus isolates showed that the 937-basepair gamma hemolysin, or hlg (H-L-G) gene, was detected in all samples [1], whereas the 740-basepair collagen adhesin, or cna (C-N-A) gene, was detected in only 28.89% samples [2].
6.4.1. LAB MEDIA: Fig 4_Annotated. Video editor: Please emphasize the lanes 2 through 17 where bright bands appear at the same position corresponding to the hlg gene and the label 937 bp.
6.4.2. LAB MEDIA: Fig 5_Annotated. Video editor: Please emphasize the lanes L2, L6, L8 and L16 corresponding to the cna gene and the label indicating the 740 bp product.
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