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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: and specify the steps by number/short description: 
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_Biosensor preparation: steps 6.2 – 6.7

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Vertical film deposition, step 6.7. Secure purity and cleanness of all components (subphase solution, phage suspension, trough, gold surface; and optimize parameters of monolayer deposition (temperature, pH, rate of compression, vertical rate of plate).

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.  
Conceptual Narrative:
The overall goal of the following experiment is to discriminate methicillin-resistant, or MRSA, and methicilin-sensitive, or MSSA, strains of Staphylococcus aureus by a specially selected and modified lytic bacteriophage. (Intro) When bacteria are attached to the long flexible tails of the lytic phage, the distance between the attached cells and the sensor surface is larger than the penetration of the QCM’s acoustic wave, therefore the signal of the binding event is not generated. (C1) Replacing the intact phage with spheroids results in fully functional phage with short tails, which bind the bacteria within the penetration depth of the QCM’s acoustic wave, therefore contributing to the frequency and dissipation changes. (C2) When phage spheroids are deposited on a QCM-D crystal and exposed to the mixed bacterial suspension, they bind both the MRSA and MSSA strains of Staphylococcus aureus but not other bacteria, separating the Staphylococcus aureus from the other bacteria on the crystal surface. (C3). Finally, when MRSA-specific, PBP2a-antibody-bound beads are added, a signal is generated in the presence of MRSA strains of Staphylococcus aureus (C4).
From Graphic overview.pptx

(C1) show C1 graphic; with “bacteria are attached” please highlight the blue sphere and “S. aureus bound above ∂”; with “long flexible … phage” please highlight the long squiggly black line and multi-sided phage head and “Normal tail phage” text; with “distance between .. penetration” please highlight the “Penetration Depth, ∂” text and accompanying black arrow; with “QCM’s acoustic wave” please highlght the blue wavy triangle shape at the back of the graphic
(C2) show C2 graphic; “replacing .. short tails” please highlight the short squiggly black line and multi-sided phage head and “Short tail phage” text; with “bind bacteria .. depth” please highlight the “S aureus bound below ∂” text AND “Penetration Depth, ∂” text and accompanying black arrow; with “contributing .. changes” please highlight the black “signal” waves coming off the blue bacteria on the right of the graphic
(C3) from C3 graphic; with “QCM-D crystal” have gold rectangle appear; with “exposed to mixed bacterial suspension” please have suspension of bacteria appear and descend towards gold rectangle; with “bind both MRSA” please have red spheres attach to gold rectangle; with “and MSSA” please have the blue S aureus spheres attach to rectangle; with “but not other bacteria” please highlight the floating black and blue ovals (okay to keep legend)
(C4) Show C3 graphic with attached bacteria but without bacterial suspension; with “MRSA-specific .. added” have green Free PBP2A antibody beads appear and descend toward gold rectangle; with “signal … aureus” have some antibodies attach to red spheres only and have wave signals appear above green antibody heads as in final C4 graphic
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. Vitaly Vodyanoy: The main advantages of this technique over existing methods, such as PCR, are that this method does not require DNA extraction and it is not sensitive to impurities.   

1.2. Iryna Sorokulova: Though this method can provide insight into the screening and disinfection of Staphylococcus aureus, it can also be applied to other antibiotic resistant bacteria. 

1.3. Rajesh Guntupalli: Visual demonstration of this method is critical, as the biosensor fabrication steps are difficult to learn, requiring precision, accuracy, and patience.   

1.4. **Vitaly Vodyanoy: In addition to Professors Sorkulova and Guntpualli, Ludmila Globa, a Research Associate in my laboratory, will also be demonstrating the procedure.  

1.4.1. Interview style: Author saying the above 

1.4.2. Ludmila Globa 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. Gold-immobilized phage
2.1. Begin by cleaning gold-coated quartz pieces by plasma etching in argon for 10 minutes, and then sterilize the pieces for 6 hours under UV light in a sterile cabinet. 
2.1.1. WIDE: Talent places some gold-coated quartz pieces in argon (TEXT: 60 mm2 quartz)
2.1.2. CU: Few seconds of quartz pieces being cleaned by plasma etching
2.1.3. MED: Talent places quartz pieces in sterile cabinet, turns on UV light
2.2. After sterilization, add 50 (l of phage suspension to the gold surface of each piece in a sterile Petri dish, and then incubate the pieces overnight in a humid chamber at room temperature. 
2.2.1. CU: Shot of phage suspension being added to a few quartz pieces (TEXT: 1 × 109 PFU/ml) 
2.2.2. MED: Talent places petri dish with quartz pieces in humid chamber
2.3. The next morning, remove the remaining phage suspension for titering. Then wash each quartz piece with bound phage 5 times with PBS to remove any unbound phage.  
2.3.1. MED – over the shoulder: Talent removes phage suspension from one quartz piece, adds suspension to tube or similar

2.3.2. CU: Few seconds of at least one quartz piece being washed in PBS
3. Testing of immobilized phage infectivity on a dry surface 
3.1. To test the immobilized phage infectivity on a dry surface, first spread an overnight culture of Staphlycoccus aureus onto an NZY (Pronounce: N-Z-Y) agar plate and allow the suspension to dry. 
3.1.1. WIDE: Few seconds of Talent adding s. aureus culture to agar plate
3.1.2. CU: Few seconds of s. aureus being spread onto plate (TEXT: Here S. aureus ATCC 12600 is used) 
3.1.3. MED:  Plates are drying.
3.2. Then place a gold-coated quartz piece with immobilized phage face down onto the plate. After 12 hours at 37°C, a zone of lysis, indicating infectivity, can be observed. 
3.2.1. CU: Talent places quartz pieces face down onto plate (TEXT: Use gold covered pieces with no phage in control experiments)
3.2.2. LAB MEDIA: Figure1B.tif (Video Editor: Please highlight the med grey area around the dark grey/black rectangle and the “The inhibition .. piece” TEXT with “zone … observed”)
4. Testing of lytic activity of free and bound phage in liquid
4.1. To test the lytic activity of free phage in liquid, first add an overnight bacterial culture of Staphlycoccus aureus to 10 ml of NZY in every of four 300 ml sidearm flasks. Then add 2 x 106 PFU/ml of free phage to two of the flasks. 
4.1.1. WIDE: Talent brings s aureus culture to bench/hood (TEXT: Here S. aureus ATCC 12600 is used) 
4.1.2. MED: ~8 s of Talent adding s aureus to flask(s) (TEXT: 6 x 106 CFU/ml in each flask)
4.1.3. CU:Shot of free phage being added to at least one flask  (Do NOT use take 1, use take 2)
4.2. Now monitor the time course of Staphlycoccus aureus cell lysis for 570 minutes by optical density measurement at 30 minute intervals for each flask, taking a final measurement at 24 hours.
4.2.1. MED: 
4.2.2. MED: Talent put flask in spectrophotometer (TEXT: OD600) (Do NOT use take 1, use take 2)
4.2.3. CU/SCREEN: Shot of a 24 h measurement on spectrophotometer readout screen
4.3. To test the lytic activity of bound phage in liquid, repeat the just demonstrated steps, but add gold pieces with bound phage to the experimental flasks instead of free phage. 
4.3.1. MED: Talent placing new 300 ml flasks  on the work surface of the laminar flow hood.
4.3.2. CU: Gold pieces being added to at least one flask (TEXT: Use gold pieces with no phage in control flask experiments)
5. Phage spheroids preparation
5.1. To prepare phage spheroids, first combine 400 (l of stock phage 12600 suspension with an equal volume of spectrophotometric-grade chloroform into a 1 ml vial at room temperature. 
5.1.1. MED: Talent adds phage suspension to tube (TEXT: 1011 PFU/ml) 
5.1.2. CU: Shot of chloroform being added to tube. 
5.2. Next, gently vortex the phage-chloroform suspension 5-6 times at 5 second intervals over a one-minute duration. After allowing the suspension to stabilize for 30 seconds, collect the top fraction containing the spheroid-suspension.
5.2.1. MED: Talent vortexing suspension 1-2 times
5.2.2. MED: Talent places suspension for stabilization (Do NOT use take 1)
5.2.3. CU: Shot of layered phases, then top spheroid-containing phase being collected
5.2.4. Talent collects a top fraction from the tube
5.3. Transfer a few microliters of the spheroids suspension into 500 (L vial for transmission and scanning electron microscopy. Save the remaining spheroid suspension in 1 ml vial for biosensor manufacturing.
5.3.1. MED: Talent dispenses some suspension into 500 (l vial, then dispenses remaining suspension into 1 ml vial ((Do NOT use take 1))
6. Biosensor preparation
6.1. To prepare the biosensor, first clean the QCM-D (Pronounce: Q-C-M-D) sensors by plasma etching in argon for 10 minutes in a plasma cleaner. Then rinse the sensors with hexane to remove any organic impurities.
6.1.1. WIDE: Talent places QCM-D sensors into a chamber of the plasma cleaner
6.1.2. CU: Few seconds of sensors being cleaned by plasma etching
6.1.3. CU: Few seconds of sensors being rinsed with hexane
6.2. Next clean a trough of the film balance as previously described by Olsen et al in the Journal of Microbiological Methods by filling an LB trough with a subphase solution and cleaning it with a trough barrier. Then stabilize the trough at 20°C for 10 min.
6.2.1. MED: Talent fills LB trough with subphase solutions, then cleans it for a few seconds with trough barrier ((Do NOT use take 1)) [TEXT: Olsen, E. V., Pathirana, S. T., Samoylov, A. M., Barbaree, J. M., Chin, B. A., Neely, W. C. and Vodyanoy, V. Specific and selective biosensor for Salmonella and its detection in the environment. J. Microbiol. Methods 53, 273-285 (2003)] 
6.2.2. MED: Talent places trough for stabilization
6.3. Now create a phage monolayer on the LB subphase solution by carefully dripping a 300 (l aliquot of phage 12600 aqueous suspension down an inclined wettable glass rod that is partially submersed in the subphase. 
6.3.1. MED: Talent aspirates 300 (l of phage suspension (TEXT: 1011 pfu/ml)
6.3.2. CU: Shot of glass rod partially submersed in subphase, then few seconds of phage suspension being dripped down rod into subphase (TEXT: For spheroid vertical film deposition, drip 300 (l spheroid phage suspension) (Authors: Since method is not unique and only type of phage is different, we will not show exact same procedure twice in video but will reference both in text only portion of paper)
6.4. After allowing the monolayer to stabilize for 10 minutes, compress the monolayer at a rate of 30 mm/min until a constant pressure of 19 N/m is attained. 
6.4.1. MEDCU: Talent compresses monolayer with a moving barrier
6.4.2. CU: Few seconds of monolayer being compressed (TEXT: 45 cm2/min) 
6.5. [Spoken by Talent, interview style (looking just off camera)]: “The vertical film deposition is the trickiest part of the procedure. To ensure success, take care that that all the experimental components are clean and that the parameters of the monolayer deposition are optimized.”
6.5.1. MED: Talent speaking the above, interview style (Authors: Please change the above words if you’d like. In particular, if there are further tips that you can give to help the viewer with these next few steps, this would be a great time to give it.)
6.6. Now dip the sensor in and out of the monolayer seven times in succession at a rate of 4.5 mm/min to perform a vertical film deposition onto the perpendicularly positioned QCM-D sensor. Vertical film deposition binds the intact phage to biosensor surface.
6.6.1. CU: Few seconds of sensor being dipped in and out of monolayer (Note from author: “The process of dipping is very slow. It takes about 2 hours to make 7 dips. Therefore, the process was accelerated for demonstration purposes.”)
6.6.2. LAB MEDIA: Movie.wmv
6.7. Finally, use fabricated phage biosensors for MRSA detection, electron microscopy, and ellipsometry of both the free and bound phage.
6.7.1. LAB MEDIA: Biosensor_Analysis.pptx (Video Editor:  with “fabricated phage biosensors” please highlight the “phage biosensor” text and graphic; then please highlight each graphic and appropriate text when mentioned in narrative: “MRSA detection”, “electron microscopy”, and “ellipsometry”.)
7. Biosensor testing: discrimination of methicillin-sensitive (MSSA) and -resistant (MRSA) Staphylococcus aureus bacteria 
7.1. Begin this step by establishing baselines resonance frequency and energy dissipation of the QCM sensor in water using Q-Soft software. After about 30 minutes, draw a suspension of live methicillin-sensitive Staphylococcus aureus, or MSSA, bacterial cells in water through the test cell.
7.1.0.  Move 7.2.1 here: MED – over the shoulder: Talent at computer, opening Q-soft software
7.1.1. CU: Few seconds of Talent placing QCM sensor into test cell and establishing baselines resonance frequency and energy dissipation of QCM sensor in water. 
7.1.1B.  At the end of 7.1.1. show SCREEN1.tif (use VO 7.1B below) (TEXT: Label the blue line “Frequency value” and the red line “Energy dissipation”)
7.1.2. MED: Talent drawing suspension of bacteria through test cell (TEXT: 109 cfu/ml) 
7.1B. The blue line displays the frequency value, while the red line demonstrates the level of energy dissipation. The horizontal lines show the establishment of the baseline. The number 2 in the middle of the screen indicates that events are related to the sensor number 2 (out of 4).
7.2. Continuously monitor the changes in the resonance frequency and energy dissipation of the sensors for the first overtone. Shown here are the changes after bacteria pass the test cell. Note that it only takes a few seconds for the frequency to decrease and the energy dissipation to increase.
7.2.1. MED – over the shoulder: Talent at computer, opening Q-soft software
7.2.2. LAB MEDIA: SCREEN2.tif. Few seconds of changes in resonance frequency/energy dissipation occurring (TEXT: Label the blue line “Frequency value” and the red line “Energy dissipation”)
7.3. When the changes in the sensors resonance frequency and energy dissipation reach saturation levels, add the suspension of PBP antibody-conjugated latex beads to the flow during and continue the continuous monitoring of the frequency and dissipation. 
7.3.1. LAB MEDIA: Show SCREEN3.tifShot of sensors resonance frequency and energy dissipation at saturation levels (TEXT: Label the blue line “Frequency value” and the red line “Energy dissipation”)
7.3.2. MED: Talent adds beads to flow (TEXT: Repeat protocol for MRSA)
7.3.3. LAB MEDIA: Show SCREEN4.tif. Changes in resonance frequency and energy dissipation after addition of beads (TEXT: Label the blue line “Frequency value” and the red line “Energy dissipation”)
7.3B. Shown here is the whole detection process showing the establishment of baselines, the few second change in frequency and energy dissipation after adding bacteria, the saturation, and finally the changes after addition of beads. 
7.3.4. LAB MEDIA: Show SCREEN5.tif. The whole detection process: establishing base lines, few second changes in frequency and energy dissipation after adding bacteria, attaining saturation, and finally changes of F and D after addition of beads. (TEXT: Label the first flat lines (up to ~60:00) “Baseline”, label with arrow the up-down spike at just after 60:00 as “Bacteria added”, label the next expanse up to ~4:60:00 as “Saturation”, and label where the curves deflect just after 4:60:00 as “Addition of beads”) 
8. Results: Representative biosensor detection of antibiotic resistant staphylococcus bacteria
8.1. This table shows the demonstrated phage lytic activity against all the tested strains of S. aureus, including MRSA strains, as indicated by the phage spot test. The plaque sizes generally ranged from 5 to 15 mm. No activity was found against other test-cultures.
8.1.1. LAB MEDIA: Table1.tif (Video Editor: with “demonstrated phage … including MRSA strains” please highlight all the “S. aureus” TEXT in the first/Host column’ with “as indicated …  test” please indicate the last/Phage sensitivity data column;  with “No activity … please highlight the data for the bottom 7 “host” rows [starting with B. anthracis down to Bacillus subtilis]) 
8.2. Here the normal growth of Staphlycoccus aureus ATCC 12600 in NZY medium on a shaker-incubator at 37 °C is demonstrated, with the number of bacteria increasing from 3.2×106 to 4.0×108 CFU/ml in about 24 hours. Phage immobilized on a gold surface demonstrated a similar lytic activity to the activity of the phage in suspension. The immobilized phage remained infective in a fresh bacterial infection even after use in a 24 hour growing experiment, several washes, and storage in PBS for 6 days at 4°C. 
8.2.1. LAB MEDIA: Figure 1A.TIF (Video Editor: with “in about 24 hours” please have an arrow go along the x-axis from 0 to ~24 hours; almost at the same time, with “number of bacteria … in about 24 hours” please highlight the curve with the white “open” circles;  with “Phage .. phage in suspension” please highlight the curve with the upside down triangles; with “immobilized phage … at 4°C” please highlight the right-side up triangles)
8.3. In this image, the lysis zone around the gold piece can be observed, indicating that the immobilized phages are capable of lysing bacterial cells. 
8.3.1. LAB MEDIA: Figure1B.tif (Video Editor: with “the lysis zone … observed” please highlight “The inhibition zone around the gold piece” text and accompanying arrow AND/OR medium grey zone around dark rectangle; with “gold piece” please highlight “The gold piece with immobilized phage” text and accompanying arrow AND/OR dark rectangle)
8.4. Therefore, as illustrated here, the effective decrease of bacterial growth found at the co-culture of bacteria and immobilized phage is a result of the primary interaction of water-suspended bacteria and bound phage. 
8.4.1. LAB MEDIA: Figure 1C.tif (Video Editor: with “water-suspended bacteria” please highlight the large grey sphere and accompanying “Bacterium anchored by bound phages” text; with “bound phage” please highlight the “Phage bound to the gold surface” text and the accompanying phage graphics all over the large grey oval [but not within or above the grey sphere])
8.5. Here transmission and scanning electron micrographs of the intact lytic phage 12600 on a gold substrate surface are shown. When the phage suspension is subjected to chloroform treatment, the tail of the phage contracts in length and thickens and the polygonal head becomes rounded, or spheroid. In spite of the significant structural changes, the lytic activity of the spheroids, as measured by plaque numbers, did not change as a result of the chloroform treatment. 
8.5.1. LAB MEDIA: Figure02a.tif (Video Editor: with “tail of the phage” highlight tail in figure A; with “contracts in length and thickens” please highlight the tail in figure D [to show contrast/change between two images]; with “polygonal head” please highlight the triangular head in figure 1A; with “becomes rounded” please highlight the circular head in figure D [to show contrast/change between two images]; with “lytic activity .. treatment” please highlight the C and F images)
8.6. QCM sensors with immobilized lytic phages showed no significant changes in the resonance frequency or energy dissipation when they were exposed to MRSA, indicating that MRSA-phage interaction resulted in a no mass change according to the QCM. However, the electron micrographs of post assayed biosensors revealed significant bacterial binding at the sensor surface.  
8.6.1. LAB MEDIA: Figure03a.tif (Video Editor: with “no significant changes in the resonance frequency” please highlight the blue line in the top [A] graph; with “or energy dissipation when .. MRSA” please highlight the red line in the top [A] graph; with “significant bacterial… sensor surface” please highlight the top right [B] image)
8.7. When MRSA suspensions were injected into the ﬂow cell with phage spheroid biosensors, a substantial decrease in the frequency and an increase in the dissipation were observed.  Following phage spheroid-bacterial MRSA binding interactions, the assayed sensors were exposed to PBP2a antibody-conjugated latex beads suspensions. These MRSA assayed biosensors responded to the PBP2a-antibody conjugated latex beads suspensions, as a further decrease in the frequency and an increase in the dissipation were observed. The binding of the MRSA to phage probes and PBP2a antibody-conjugated latex beads was confirmed using scanning electron microscopy investigations.
8.7.1. LAB MEDIA: Figure03a.tif (Video Editor: with “when MRSA ..biosensors” please highlight the MRSA text and accompanying black arrow in the middle [C] graph; with “a substantial decrease .. frequency” please highlight the blue line in the middle [C] graph and indicate the vertical drop in frequency around the MRSA arrow; with “increase .. observed” please highlight the red line in the middle [C] graph and indicate the vertical rise in dissipation that occurs around the MRSA arrow; with “PBP2a-antibody .. suspensions” please highlight the Ab beads text and accompanying black arrow; with “further .. frequency” please highlight the smaller vertical drop in the blue line around the Ab beads arrow; with “and an increase .. were observed” please highlight the dip and then vertical rise in the red line after the Ab beads arrow; with “binding of .. investigations” please highlight the middle [D] image)
8.8. When the phage spheroid biosensor was exposed to MSSA, a substantial decrease in the frequency and an increase in the dissipation were observed. Following phage spheroid-MSSA binding interactions, the assayed sensors were challenged with PBP2a antibody-conjugated latex beads suspensions. Initially, the MSSA assayed biosensor showed short transients of increases in frequency and decreases in dissipation. After a few minutes of MSSA and PBP2a antibody-conjugated latex beads interactions, however, the frequency returned to post PBP2a antibody introduction levels, but the dissipative energy increased. The binding of MSSA to phage probes was then analyzed by scanning electron microscopy, but no binding between MSSA and PBP2a antibody-conjugated latex beads was observed.
8.8.1. LAB MEDIA: Figure03a.tif (Video Editor: with “when .. MSSA” please highlight the “S. aureus” text and accompanying arrow; with “a substantial .. frequency” please highlight the vertical drop in the blue line in the bottom [E] graph near the S aureus arrow; with “an increase .. were observed” please highlight the vertical rise in the red line in the bottom [E] graph after the S aureus arrow; with “challenged with PBP2a .. suspensions” please highlight the Ab beads text and accompanying arrow in the bottom [E] graph; with “initially … in frequency” please highlight the short vertical rise in the blue line in the bottom graph right after the Ab beads arrow; with “and decreases in dissipation” please highlight the short vertical drop in the red line in the bottom graph; with “however .. introduction levels” please show the descending curve at the end of the blue line in the bottom graph after the Ab bead-induced rise; with “dissipative .. increased” please highlight the end plateau of the red data line in the bottom graph; with “no binding .. was observed” please highlight the bottom [F] image)
8.9. Here an ellipsometric thickness profile and a 3D thickness map of a lytic phage are shown. A line across the thickness map was drawn to generate the thickness profile.
8.9.1. LAB MEDIA: Figure S1.tif (Video Editor: with “ellipsometric thickness profile “ please highlight the black image with white spiky lines on the left side of (a); with “3D thickness map.. shown” please highlight the red square and rainbow legend on the right side of (a) (Authors: Please resubmit the figure with the yellow line across the thickness map visible); with “line across .. map”, if possible, please highlight the yellow line across the red thickness map; with “generate .. profile” please highlight the far right (b) image)
8.10. These last images show representative CCD optical camera images of MRSA captured by phages bound to the gold surface of a QCM-D sensor and 3D intensity profiles of MRSA on phage immobilized glass substrates at a concentration of 108 cfu/ml and 109 cfu/ml. Each round circle represents a single bacterium. It is clear that the increase of bacteria concentration in liquid suspension from 108 cfu/ml to 109 cfu/ml results in the significant rise of captured bacteria. 
8.10.1. LAB MEDIA: Figure S2.tif (Video Editor: with “ representative CCD … sensor” please highlight the top and bottom left images; with “3D intensity profiles of MRSA” please highlight the top and bottom right images; with “concentration of 108 cfu/ml” please highlight the top row of images; with “and 109 cfu/ml” please highlight the bottom row of images; with “Each round .. bacterium” please highlight the two left images; with “increase … from 108 cfu/ml” please highlight the top left image; with “to 109 cfu/ml .. bacteria” please highlight the bottom left image)
8.11. In the 3D intensity profiles, the number of white peaks on the top layer is proportional to the number of captured bacteria, and as expected, the density of the peaks increases significantly when the bacterial exposure is increased from 108 to 109 cfu/ml. The bottom, dark blue layer corresponds to the phage layer contacting with a gold substrate. As more bacteria are captured, the phage optical properties change as they bind bacteria, resulting in a darker, more intense blue color.
8.11.1. LAB MEDIA: Figure S2.tif (Video Editor: with “In the .. profiles” please highlight the two right images; with “number of white peaks… bacteria” please highlight/indicate, as possible, the white peaks in the red layer of the top right image; with “to 109 cfu/ml” please highlight/indicate, as possible, the white peaks in the red layer of the bottom right image; with “bottom, dark blue layer corresponds” please highlight the bottom blue/purple layer(s) of the top right image; with “as more .. intense blue color” please highlight the bottom blue/purple layer(s) of the bottom right image)
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
2. 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.
2.1. Rajesh Guntupalli: Following this procedure, other methods like defining bacterial capture efficiency, can be performed in order to answer additional questions, such as what is the nature of phage-bacteria interactions?

2.2. Iryna Sorokulova: After its development, this technique paved the way for researchers in the field of bacteriophage therapy to explore pathogen inhibition in animals and humans.

2.3. Vitaly Vodyanoy: Don't forget that working with organic solvents and pathogenic bacteria can be extremely hazardous and that the strict safety regulations for working with hazardous materials should always be followed 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.  
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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.
( 2011, Journal of Visualized Experiments


