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Authors, please fill out the brief questionnaire below.   

A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) ___N______ If yes, please list make and model of your microscope: 
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)__N______ 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps___1.1-1.3; 2.1, 3.1_______________________
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  ____1.3 and 2.1 are difficult as it is important that the samples will not get contaminated. By keeping sterile conditions we try to avoid this form hapenning

1. Introduction (Schematic Overview and Interview)

A. Schematic Overview (read by voice talent at JoVE):
Authors, please select from “Procedural Narrative” or “Conceptual Narrative” and complete the statements below. Please do not add additional steps.  Then, attach your finished graphic overview.  See accompanying instructions for details and examples.  

Procedural Narrative:
The overall goal of the following procedure is to experimentally validate the enhancement of the efficacy of gentamycin by visible light on Pseudomona aeruginosa in solution. (Intro) This is accomplished by first growing out the experimental bacterial culture. (P1) In the second step, the bacteria are illuminated in the presence or absence of antibiotic treatment. (P2) Finally, the samples are collected from the culture over a 24 hour period and then the colony forming units within the cell culture at each time point are quantified. (P3) Ultimately, the effect of the illumination on bacterial susceptibility to elimination by antibiotic treatment can be assessed. (P4)

(P1) Use 2.3.1.
(P2) Use 3.2.2. OR fig1_r_appartus.TIF
(P3) TEXT only from 4.5.1.
(P4) fig2_r.tif
B.  Interview: (Said by you on camera. Don’t forget to smile!)  

Authors: Below are statements we would like you to complete that are complementary to the information contained within the schematic overview.   
· Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol.    
· Enter the name of the individual who will say each line. 
· Please choose and fill out the statement(s) that convey the most important fact(s) about your protocol. You may revise the given prompts as necessary to improve the sentence flow.
· If any individuals will be doing demonstrations on camera but are not assigned a speaking part in this interview section, please use statement 1.8 to introduce these demonstrators (for example, the PI introduces students)

1.1. Pazit Polak (woman): The implications of this technique extend toward the in vivo therapy of infections, as the illumination enhances the effectiveness of the antiobiotic treatment.  
1.2. Zeev Zalevsky: Demonstrating the procedure will be Yana Reznick, a masters student in my laboratory.  
1.2.1. Interview style: Author saying the above.
1.2.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.


Protocol (read by voice talent at JoVE):

Authors:  In order to ensure that your protocol can be filmed in a single day, the protocol text must be limited to 30 steps – each step being defined as 3 lines of 12 pt text in our formatting style below.  This amounts to 3 pages of protocol text.  The scope of the scripted protocol text should include only those aspects of the procedure that require visualization in order to be well understood.     

2. Bacterial culture
2.1. Begin by growing out the bacterial culture of interest in the appropriate growth medium. Here, the Gram-negative P. aeruginosa strain PAO1 is being culture in luria broth at 37°C for 18 hours. 
2.1.1. WIDE: Talent removing bacterial culture from incubator/picks up culture in warm room
2.1.2. CU: Shot of culture in flask/tube (TEXT: P. aeruginosa, 18 h, 37°C)
2.2. Next, centrifuge the cells for 5 minutes at about 3145 x g and room temperature. Then remove the supernatant and resuspend the bacteria in 10% luria broth. 
2.2.1. MED: Talent places tube(s) into centrifuge (TEXT: 5 min, ~3145 x g, RT)
2.2.2. MED: Talent removing supernatant
2.2.3. CU: Shot of luria broth being added to pellet
2.3. Re-grow the cells for another 2 hours in luria broth at 37°C to allow the culture to re-enter the stationary phase. Then divide the bacterial suspension into two groups, adding gentamycin to one of the groups. 
2.3.1. MED: Talent placing culture into incubator/warm room
2.3.2. MED – over the shoulder: Talent finishes adding bacterial culture to second group (both containers in frame)
2.3.3. CU: Shot of gentamycin being added to one group

3. Illumination

3.1. Now, place each of the cultures onto magnetic stirrers and turn them on. 

3.1.1. WIDE: Talent adding magnet to at least one cell culture 

3.1.2. MED – over the shoulder: Talent places at least one sample on stirrer

3.1.3. CU: Shot of one culture with magnet spinning/stirring

3.2. Next split either a continuous wave Nd:YAG (Pronounce: “N-D-yag”) laser, or alternatively, a Q-switched pulsed Nd:YAG laser into two optical paths to illuminate the cultures. 

3.2.1. CU: Shot at least one bacterial culture, then culture(s) becoming illuminated by continous wave Nd:YAG laser (TEXT: Nd:YAG: neodymium-doped yttrium aluminum garnet) 

3.2.2. CU: Above apparatus Shot of Q-switched pulsed Nd:YAG single beam just appearing/being turned on, then beam being split into two beams (TEXT: Illuminate bacteria for 24 h)

4. Determination of colony-forming units (CFU)

4.1. When the illumination has begun, start removing 20 l samples from the control and antibiotic-treated groups about every 2 hours for 24 hours. 

4.2.1 Added shot: Over the shoulder: Talent preparing the plate for serial dilutions. {Comment: this step should be added to the movie before step 4.1.1., despite the numbering}.

4.1.1. WIDE: Talent removing at least one sample from at least one bacterial culture (Videograper: ~10-12 of action are needed)
 
4.2. The next day, serially dilute the acquired samples. 

4.2.1. Moved before 4.1.1.
4.2.2. MED – over the shoulder: Talent making the first and last dilutions of one sample 

4.3. For example, for this experiment, the bacteria were diluted 8 times by a factor of 10 in 200 l inoculation volumes. 

4.3.1. BLACK TEXT ON WHITE BACKGROUND: 
Initial concentration (C0) = (20 l of sample)/(200 l inoculation volume). 
After dilution (Ct) = (0.1)(C0). 
8 dilutions = Final concentration (CF)/(8). 
(Video Editor: with “diluted 8 times .. 10” please highlight “8 dilutions = Final concentration (CF)/(8)” equation; with “in 200 , .. volumes” please highlight “200 l inoculation volume” text)

4.4. Then plate the dilutions on luria broth agar plates and incubate the samples overnight at 37ºC. 

4.4.1. CU: Shot of at least one dilution being plated on a luria broth agar plate

4.4.2. MED: Talent placing plate(s) at 37°C (TEXT: Dilutions, O/N, 37°C) Added: CU: Incubator temperature.
 
4.5. [bookmark: OLE_LINK22][bookmark: OLE_LINK23][bookmark: OLE_LINK20][bookmark: OLE_LINK21]The next morning, determine the number of colony forming units, or CFUs, per plate for each treatment and then calculate the log reduction in CFU as illustrated here. 
4.5.2 Added: MED: Talent taking plates out of the incubator.
[bookmark: _GoBack]4.5.3 Added: CU: an example of a final plate. {Comment: 4.5.2. and 4.5.3. should come before 4.5.1. in the final movie} 
4.5.1. BLACK TEXT ON WHITE BACKGROUND: 
Log reduction = LogU-LogC [CFU/ml] 
 
4.6. Note that U denotes the colony forming unit values at each time point precisely at the time of measurement; CFU denotes the colony-forming unit; and C denotes the CFU found in the control sample at the start time.

4.6.1. BLACK TEXT ON WHITE BACKGROUND: 
Log reduction = LogU-LogC [CFU/ml] 
(Video Editor: with “note that U … measurement” please highlight the “U” text; with “CFU … unit” please highlight the CFU text; with “C denotes .. time” please highlight the “C” text)

4.7. Further, the units of the CFU per ml equals the number of colonies times the dilution factor divided by the inoculation volume

4.7.1. BLACK TEXT ON WHITE BACKGROUND: 
Log reduction = LogU-LogC [CFU/ml] 
(Video Editor: with “the units of the CFU per ml” please highlight the “CFU/ml”

4.7.2. BLACK TEXT ON WHITE BACKGROUND: 
CFU/ml = (number of colonies x dilution factor)/(volume inoculated) 
(Video Editor: with “equals the number of colonies” please highlight the “number of colonies” text; with “times the dilution factor” please highlight the “dilution factor” text; with “divided by the .. volume” please highlight the “volume inoculated” text)	

5. Results: The synergistic effect of visible light and gentamycin on Pseudomona aeruginosa 

5.1. Here a schematic presentation of the laser-based setup is shown. Either a continuous wave Nd:YAG laser or a Q-switched laser is split into two paths using an optical 50/50 beam splitter. Both samples are positioned on a stirrer.

5.1.1. LAB MEDIA: fig1_r_schematic.tif (Video Editor: with “continuous wave Nd:YAG laser” please highlight the “CW” text and the green “laser beams”; with “a Q-switched laser” please highlight the “Q-S” text and the green “laser beams”; with “both .. stirrer” please highlight the white rectangle and the “magnetic stirrer” text)
 
5.2. This image shows the experimental setup in which the laser is split between two tubes in order to illuminate both tubes under identical conditions. One culture is treated with antibiotics and the other, the control, is not. The bacteria are then exposed to the lasers for 24 hours. 

5.2.1. LAB MEDIA: fig1_r_apparatus.tif

5.3. This graph shows the effect of illumination of the growth of P. aeruginosa with a continuous wave laser light or a Q-switched laser, respectively, in the presence or absence of antibiotic treatment. In the control, no-light exposure samples, there was no reduction in cell viability, regardless of whether or not the cultures received antibiotics, suggesting that the bacteria are resistant to gentamycin. 

5.3.1. LAB MEDIA: fig2.tif (Video Editor: with “with a continuous wave laser light” please highlight/indicate the top graph; with “or a Q-switched laser, respectively” please highlight/indicate the bottom graph; with “in the control, no-light exposure sample.. viability” please indicate the yellow and black squares and the “dark with antibiotics” and “dark without antibiotics” texts in the two figure legends; with “regardless of whether” please highlight the yellow data bars in both graphs and the “dark with antibiotics” text in the figure legends; with “or not .. antibiotics” please highlight the black data bars in both graphs and the “dark without antibiotics” text)

5.4. Nor did treatment with the laser alone affect cell growth. However, in the cultures treated with both the laser as well as the antibiotic, bacterial viability was reduced by several orders of magnitude. The most prominent effect was measured after 24 hours, in which the combination of either continuous wave or Q-switched laser reduced the viability of the bacterial cells by 8 orders of magnitude compared to the antibiotic alone or light alone control groups.

5.4.1. LAB MEDIA: fig2.tif (Video Editor: with “Nor did the .. growth” please highlight the data bars with checkered dots in both graphs and the “cw without antibiotics” and “QS without antibiotics” texts in both the figure legends; with “however … magnitude” please highlight the data bars with the diagonal bars in both graphs and the “cw with antibiotics” and the “QS with antibiotics” in the figure legends; with “in which the combination .. continuous wave” please highlight the 24 h data bar with diagonal lines in the top graph; with “or Q-switched .. 8 orders of magnitude” please highlight the 24 h data bar with diagonal lines in the bottom graph; with “compared to antibiotic alone” ” please highlight the yellow 24 h data bars in the top and bottom graphs; with “or light .. groups” please highlight the 24 h bars with checkered dot data bars in both the top and bottom graphs)

5.5. These data suggest a solution for the treatment of antibiotic resistant bacteria. Thus the dots in this figure represent the light scattering points for facilitating dual administration of diffused laser illumination and antibiotic treatment through a catheter placed into the bacterially-infected infected tissue.

5.5.1. LAB MEDIA: fig3.tif (Video Editor: with “thus the dots.. illumination” please indicate or highlight the multitude of tiny dots in the right part of the figure)

5.6. This final figure of the absorption spectrum around 532 clearly demonstrates that both the bacterial strain P. aeruginosa and the antibiotic gentamycin are transparent at this wavelength, making this wavelength a viable choice for the combination treatment.

5.6.1. LAB MEDIA: fig4.tif (Video Editor: with “for the bacterial strain P. aeruginosa” please highlight the graph on the left; with “and the antibiotic gentamycin” please highlight the graph on the right)
INSTRUCTIONS FOR AUTHORS:
Please ensure that the representative results narration is appropriate and correctly describes your images, movies, or figures.  Our editors have ensured that the results are written in our format.   

We consider this section a critical aspect of the video, because here is where you provide validation for your experiments.  For example, if this is a cell culture preparation, this section is where the video will show your cells at various time points following culturing.  If this is an imaging prep, then this part is where you will show examples of your imaging experiments.  

Please limit the extent of narration to no more than 2-3 lines of text per image or movie file being described.   Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image.   Like the schematic, each image or movie file supplied in the results should be referenced by annotation in parenthesis, however for the results, the specific filename should be given in parenthesis.  

Below is an example of results text:

EXAMPLE REPRESENTATIVE RESULTS

5.  Evaluation of Morpholino Injection and Knockdown
5.1   Representative results of both morpholino injection and mRNA injection are shown here. The    
        uninjected control at 48 hours post fertilization looks normal, as expected 
        -LAB MEDIA: 0123_PIname_Figure1.tif  (Replace 0123 with your jove video #)

5.2   However, embryos injected with the morpholino heg_e3i3_egfr1, which knocks down Heg isoforms
                     containing the first of two EGF-like repeats, exhibit brain edema.
	        -LAB MEDIA: 0123_PIname_Figure2.tif	

5.3   Injection of heart of glass mRNA also produced an obvious phenotype. At 24 hours post fertilization, 
        the heads of the uninjected controls look normal 
        -LAB MEDIA: 0123_PIname_Figure3.tif

5.4   Conversely, some of the embryos injected with the mRNA exhibit cyclopia     
                     -LAB MEDIA: 0123_PIname_Figure4.jpg

Please visit the following URL to see an example of how the results will look when complete:
http://www.jove.com/index/Details.stp?ID=1597

6. Conclusion (said by authors on camera)
Authors: Below are statements we would like you to complete that summarize and conclude the video. Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol. In addition to choosing and filling out the appropriate statement, please enter the name of the individual who will say each line. You may revise the given prompts if necessary to better fit your protocol.

6.1. Zeev Zalevsky: This technique can pave the way for researchers in the field of microbiology and medicine to explore the efficacy of the proposed procedure in biofilms and organ systems.
6.2. Ehud Banin Pazit Polak (woman): Don't forget that working with Pseudomona aeruginosa microorganisms can be extremely hazardous. Proper sterile technique and a sterilized environment and equipment should always be used while performing this procedure.   


Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 
6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

fig1_r_apparatus.TIF
fig1_r_schematic.TIF
fig2_r.tif- colored image of the experimental results
fig3.tif- black and white image of the catheter based device
fig4.tif- black and white image of the experimentally extracted absorption spectra


General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions, as well as an introduction to your videographer, closer to your filming date.
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