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A. Will you require assistance with video microscopy, such as filming a complex dissection or microinjection technique (Y/N, please specify steps by number. Also, please list make and model of your microscope)?  N
B.   Does your protocol include detailed, step-by-step, descriptions of software usage (Y/N, please specify steps by number)? N
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps 2.2.1, 2.3.1, 2.4.1, 2.5.1, 2.7.1, 3.1.1.  

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success? Ensure that dalbavancin powder is successfully dissolved in the stock DMSO solutions and that the final dalbavacin solutions are prepared in broth containing polysorbate 80.   
1. Introduction (Schematic Overview and Interview)

0. Schematic Overview (read by voice talent at JoVE):

0.1. The overall goal of the following procedure is to determine the minimum inhibitory concentration for dalbavancin (pronounced: “Dal (as in “pal”) buh-VAN-sin”) using the broth microdilution method. (Intro).
0.1.1. Intro slide
0.2. To do this, stock, intermediate, and final dilutions of dalbavancin are prepared.   (P1+ P2).  

0.2.1. Editor, use JoVE images and show a pipette repeatedly transfer liquid from a bottle labeled ”dalbavacin stock” to each test tube in a row of ~5.

0.3. The dilutions are dispensed into a 96 well plate and inoculated with a standardized suspension of bacteria (P3).

0.3.1. Editor, use JoVE images and show a pipette transfer of liquid from the test tubes to 96 well plate.   Then show pipette transfer from a test tube containing little dots (bacteria) to the 96 well plate).
0.4. The plate is then incubated for 16-24 hours and examined to determine the minimum amount of dalbavancin required to inhibit bacterial growth (P4).

0.4.1. show P4 , highlight the circled wells.

0.5. The resulting data demonstrate that adherence to this standardized method produces consistent results with clinical and quality control isolates. 
0.5.1. Show P5
P1
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Quality Control: Dalbavancin- S. aureus ATCC 29213
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1. Interview: (Said by you on camera. Don’t forget to smile!)  

1.1. [Sandra McCurdy] Dalbavancin is a semi-synthetic lipoglycopeptide antimicrobial agent that was approved in May 2014 by the FDA for the treatment of acute bacterial skin and skin structure infections caused by Gram-positive organisms.  
1.1.1. Interview style
1.2. [Sandra McCurdy]: This method describes the standardized broth microdilution susceptibility method for dalbavancin which includes the use of DMSO for preparing stock solutions and polysorbate 80 to alleviate adherence of the agent to plastic.  

1.2.1. Interview style

1.3. [Laura Koeth]: Visual demonstration of this method is helpful, as the stock and MIC plate solution preparation steps are not typical compared to most antimicrobial agents.  These steps are unique to lipoglycopeptide agents and important to follow in order to achieve reproducible and accurate MIC results. 
1.3.1. Interview style

1.4. [Laura Koeth] Demonstrating the procedure will be Jeanna Fisher, a research scientist from my laboratory.
1.4.1. Interview style

Protocol (read by voice talent at JoVE):

2. Preparation of Minimum Inhibitory Concentration (MIC) Panel Dilutions

2.1. [2.1.1- MED] Please note that appropriate safety precautions, consistent with biosafety level 2, should be utilized when performing the following procedure.
2.1.1. Talent, wearing appropriate PPE, approaches the bench and places the first reagents to be used on the bench.   

2.2. [2.2.1- MED-TXT] Begin by weighing out the appropriate amount of dalbavancin to prepare a stock solution of 800 µg/mL (stock solution must be less than 1600 µg/mL).    
2.2.1. Talent weighs out dalbavancin on the bench.  (Text overlay: store diagnostic grade dalbavancin powder as described in the accompanying document)
2.3. [2.3.1-CU] Add the appropriate amount of neat DMSO to a sterile glass or plastic tube.   [2.3.2-MED-TXT] Then transfer the powder to the tube and vortex it.
2.3.1. Talent transfers powder to tube
2.3.2. Talent adds DMSO and mixes on vortex (Text overlay: If not be used on the same day, store at <-20 in non-defrosting freezer)
2.4. [2.4.1- CU- LM INLAY] In labeled glass or plastic tubes, prepare dalbavancin in DMSO at concentrations ranging from .8 to 800 µg/mL. Be sure to use separate pipettes for measuring diluent and [2.4.2- MED] dalbavancin stock.   Mix each tube by inversion.
2.4.1. Talent adds diluent solution to each of the labeled tubes the next tube. LAB MEDIA INLAY: Table 2 (Show Columns 1-3)
2.4.2. Talent adds stock to a labeled tube, mixes, changes the tip and adds stock to 
2.5. [2.5.1-CU-LM inlay] Next, using the 800 µg/mL dalbavancin stock solution, prepare 100x final MIC plate concentrations as shown in columns 1-4.  These are referred to as the “intermediate concentrations.” The total volume prepared will depend on the number of MIC (pronounced: “M-I-C”) panels.    
2.5.1. Talent adds to tubes labeled 100X  
2.5.2. LAB MEDIA: Table 2 inlay (Show columns 1-4)
2.6. [2.7.1-MED- LM inlay] Finally, dilute the intermediate concentrations by 1:100 in cation adjusted Mueller Hinton broth, also known as “CAMHB,” supplemented with 0.004% P80. The resulting working concentration of dalbavancin and P80 is twice the final concentration since the addition of inoculum will result in a 1:2 dilution. 
2.6.1. Talent dilutes the intermediate concentrations (Text: CAMHB + 0.004% (v/v) polysorbate-80 (P-80) P-80 and/or LHB (for streptococci)) LAB MEDIA: Table 2.  (Columns 4&7)
3. Preparation of MIC panels 

3.1. [3.1.1- CU] Using a multi-channel pipet with sterile tips, dispense 50 µL of each dilution of dalbavancin into the appropriate wells of the 96 well sterile microdilution panel.  [3.1.2-LAB MEDIA] The MIC plate format allows 8 inocula to be tested per plate. 
3.1.1. Talent dispenses dalbavancin dilutions into appropriate wells of the first of 3 plates

3.1.2. LAB MEDIA: Table 1- The MIC panel format 
3.2. [3.2.1-CU] If the panels will not be used immediately, apply plastic film to seal them.  Then place them in plastic bags and store them in a non-defrosting freezer at ≤ -60 oC until they are needed.
3.2.1. Talent seals 2 extra plates, places them in plastic bags

3.2.2. Talent places the plates in freezer.

4. MIC Panels, Purity Check, and Colony Count. 

4.1. [4.1.1-MED-TXT] In this demonstration, one freshly prepared plate will be inoculated.  
4.1.1. Talent walks to bench next to prepared panel  (Text: If frozen panels are used, remove seals and place individual panels on lab bench for 15-30 minutes to thaw)
4.2. [4.2.1-CU] To prepare the inoculum, select several well-isolated colonies from an 18-24 hour blood agar or other non-selective agar plate.  Here, quality control S. aureus and E. faecalis strains are used. 

4.2.1. Talent removes and inspects colonies on the plate 

4.3. [4.3.1-CU] Touch the top of each colony with a sterile swab and transfer some of it to a tube containing 1-5 mL of CAMHB or saline.  [4.3.2-CU-TXT] Keep transferring until the turbidity matches a 0.5 McFarland standard.
4.3.1. Talent prepares inoculum tubes 
4.3.2. Talent compares the turbidity to the McFarland std (Text: visual comparison or a photometric device can be used)
4.4. [4.4.1-CU-TEXT] Within 15-30 minutes of preparation, dilute the inoculum 1:100 in CAMHB, to arrive at a final concentration of 5 x 105 CFU/mL.  The acceptable range is 2-8 x 105 CFU/mL.  
4.4.1. Talent dilutes inoculum tubes (Text overlay: for S. pneumoniae, see the accompanying text for protocol adjustments)
4.5. [4.5.1-MED] Immediately, using a multi-channel pipette with sterile tips, transfer 50 µL of the final inoculum to each appropriate well of the MIC panel plate.  [4.5.2-CU- From above] Here, 4 rows are inoculated with each of the 2 isolates, for a total of 4 replicates per isolate. 
4.5.1. Talent inoculates MIC panel

4.5.2. Talent inoculates MIC panel (close up from above)

4.6. [4.6.1- MED] Next, to perform a purity check, use a pipette to transfer 1-10 µL of the solution in the positive growth control to a nonselective agar such as trypticase soy agar with 5% sheep blood. 
4.6.1. Talent transfers solution to agar plate

4.7. [4.7.1-CU] Use a sterile loop to spread the solution over the surface of the plate.  Turn the plate 90o and streak again to assure that the inoculum is evenly distributed.  [4.7.2-MED] Cover the plate, and set it aside.
4.7.1. Talent spreads solution with loop, turns the plate and streaks again

4.7.2. Talent covers the plate and sets it aside.

4.8. [4.8.1- MED-TEXT] In preparation for a colony count, use a single channel pipette to transfer 10 µL of the solution in the growth control well to 10 mL of saline. 
4.8.1. Talent transfers growth control to saline (Text: (1:1000 dilution)
4.9. [4.9.1-CU] Mix, and then transfer 100 µL to a suitable nonselective agar medium such as trypticase soy agar with 5% sheep blood. 

4.9.1. Talent mixes and transfers growth control to agar plate
4.10. [4.10.1-CU] Using a sterile loop, spread the solution over the entire agar surface. Repeat this process two times in different directions to assure even distribution of the inoculum.
4.10.1. Talent spreads solution on plate, turns, spreads again, turns and spreads again. 
4.11. [4.11.1- MED] Next, stack up to 4 MIC panels in a plastic container, ensuring that the top panel is tightly sealed with a lid.  Then, place a damp paper towel inside the plastic container, and close it securely with the lid.

4.11.1. As described above
4.12. [4.12.1- MED-TXT] Within 30 minutes of inoculation, incubate the MIC panels, the colony count plate, and the purity check plate in an ambient air incubator at 35 ± 2 °C for 16-20 hours. 

4.12.1. Talent places plates in incubator (Text: Incubation times vary depending on the bacteria.) (Text: streptococci should be placed in a 5% CO2 incubator.)
4.13. [4.13.1-MED] The next day, read the minimum inhibitory concentration [4.13.2-LM] as the lowest concentration that completely inhibits bacterial growth in the wells as detected by the unaided eye. 
4.13.1. Talent examines plate

4.13.2. LAB MEDIA: SchematicOverview P4
4.14. [4.14.1-MED] Determine the number of colonies on the colony count plate. [4.14.2-CU]  Multiply the number counted by the dilution factor.  For example, 50 colonies times a dilution factor of 10,000 equals 5 x 105 CFU/mL. 

4.14.1. Talent examines the plate 
4.14.2. Talent uses calculator or otherwise makes calculations to determine total.  Talent looks up from making calculations and says the line below  (combine with next shot 4.15.1) 
4.15. [Jeanna DiFranco-Fisher] “An acceptable range is 20-80 colonies, which equates to 2-8 x 105 CFU/mL. The concentration of the inoculum is an important variable to control in susceptibility testing in order to obtain accurate results.”
4.15.1. USE 4.14.2 continued 
4.16. [4.15.1-MED] Finally, check the purity plate. [4.15.2-LM] If all colonies are similar to the colonies used as inoculum, then it can be considered pure. [4.15.3-LM] If there are any other colonies present, then there is potential for a contaminant to be present in the MIC panel and the test should be repeated. 

4.16.1. Talent examines purity plate

4.16.2. LAB MEDIA:  PURE plate example

4.16.3. LAB MEDIA:  Contaminated plate example

5. Representative Dalbavancin MIC results: 

5.1. [5.1.1.-LM] Dalbavancin MIC results were compared to those obtained using the agar dilution method.  As shown here, agar MIC results for dalbavancin are typically 2-8 fold higher than broth microdilution MIC results. 

5.1.1. LAB MEDIA: Figure 1 (Editor, please highlight dabavancin agar results)
5.2. [5.2.1-LM] This contrasts vancomycin results, which are similar by broth and agar methods. Therefore, agar dilution is not recommended for testing of dalbavancin. 

5.2.1. LAB MEDIA: Figure 1 (Editor, please highlight vancomycin results)
5.3. [5.3.1-LM] Dalbavancin broth microdilution MIC results for quality control should be within expected ranges, as shown here.  The S. aureus quality control organism, ATCC 29213, with a very clear modal MIC of 0.06 ug/mL, has been a good indicator of method variation.  
5.3.1. LAB MEDIA: Table 3 (Editor, please highlight the three numeric cells in the table, then highlight the S. aureus row.)
5.4. [5.4.1-LM] If the results obtained are outside of the expected ranges for the quality control organisms, or trending to either the low or high end of the range, further validation of the method is warranted.
5.4.1. LAB MEDIA: Table 3 (editor, unhighlight the S. aureus row)
5.5. [5.5.1-LM] In addition to validating the method using quality control organisms, dalbavancin MIC data from regional antimicrobial surveillance programs can provide a basis for MIC results to expect in the clinical laboratory setting.  
5.5.1. LAB MEDIA: Table 4 (Text: Distribution of Dalbavancin MIC results (number at each MIC) from USA and European 2011-2013 Surveillance Study)
5.6. [5.6.1-LM] As shown here, dalbavancin MIC results for isolates collected in Europe and the USA in 2011-2013 were <0.25 µg/mL for 99.9% of S.aureus and 100% of streptococci.  
5.6.1. LAB MEDIA: Table 4 (highlight column “1”) 
5.7. [5.6.1-LM] Based on these surveillance data, it is evident that dalbavancin MIC results for staphylococci and streptococci >0.12 µg/mL are rare.   If lower numbers are seen, the test should be repeated and/or sent to a reference laboratory for validation. 
5.7.1. LAB MEDIA: Table 4 (Highlight columns 0.03,  and 0.06)
6. Conclusion (said by authors)
6.1. [Koeth]: The preparation of the stock dilutions in DMSO and the addition of P-80 to the broth dilutions at a concentration of 0.002% in the final MIC well are the critical steps to obtaining accurate and reproducible dalbavancin MIC results.  
6.1.1. Interview style

6.2. [Sandra McCurdy]: As always, but especially in this era of bacterial resistance development, accurate antimicrobial susceptibility results are critical to the clinician’s choice of appropriate therapy.  
6.2.1. Interview style
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