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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) ____Y_____ If yes, please list make and model of your microscope: ___Olympus IX71___________________________
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)_Y_______ 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps  2.4, end of Kohler illumination; 3.4 Centering readout laser in the FOV; 4.2, Centering readout laser on the camera chip (moving the aperture and using the software) 5.3, illuminating a cell with a laser to confirm photoactivation, 5.7, illuminating the sample and acquiring data; 5.9 aligning a mirror and a lens to find TIRF __________________________
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  __Choosing cells to image which express multiple proteins at comparable levels. We ensure this by starting with imaging cells which express only one of each of these proteins, and view these cells through the software. By doing so we can see the distinctive pattern of emission for each protein in real time. We then take the sample transfected with multiple constructs, and test these cells for expression of multiple proteins by assessing the camera image acquired (through the software) when cell is illuminated by lasers. We use the single species transfected cells as a visual reference to assess whether subsequent cells express multiple proteins or not.  ____________________________
1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE): 
Procedural Narrative:
(video editor: Please see Adria or Ryan regarding the schematic)
The overall goal of this procedure is to image multiple protein species simultaneously with nanometer precision in fixed or living cells. (Intro)
This is accomplished by first adjusting the position of a camera and optics until a focused image from the microscope is projected onto the camera chip. (P1)
The second step is to arrange laser beams so they are directly aligned onto a sample on the microscope stage. (P2)
Next, the prepared cell sample is illuminated and a cell expressing the desired proteins is chosen. (P3)
The final step is to image the cell with Fluorescence Photoactivation Localization Microscopy by illuminating it with lasers which are directed to the camera chip and with transmitted light to acquire a data set.  (P4)
Ultimately, Fluorescence Photoactivation Localization Microscopy is used to show localization of multiple protein species at the nanometer spatial scale, in fixed or living cells and in either wide-field or when using total internal reflection fluorescence to isolate a thin region of the sample. (P5)
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. Sam Hess: The main advantage of this technique over existing methods, like confocal or electron microscopy, is that one can image multiple proteins simultaneously, with nanometer resolution, in fixed or living cells.   

Protocol (read by voice talent at JoVE): 
2. Microscope Alignment
2.1. The following steps refer to a numbering system, as shown here, which is a schematic for the multicolor FPALM setup provided as Figure 1 in the accompanying text protocol. 

2.1.1. LABMEDIA: Figure 1 (TEXT: Figure 1: Included in the text protocol)
2.2. To align the microscope, begin by placing a calibration scale, or reticle, onto the microscope stage. With a 10x objective in place and the lamp set for transmitted light, center the reticle in the center of the field of view.
2.2.1. MED: Talent places the reticle on the microscope stage.

2.2.2. MED: Talent turns the objective to 10x, makes sure the light path is set for transmitted light, and then looks into the objectives and centers the reticle.
2.3. Next, adjust the microscope for Köhler illumination by closing the field aperture and looking through the oculars focus at the reticle. If the edges of the field aperture are out of focus, adjust the height of the condenser until both the field aperture and reticle are in focus. 
2.3.1. MED: Talent closes the field aperature and then looks through the optics at the reticle.

2.3.2. SCOPE: Image of sample with the edges out of focus which is then brought into focus.

2.3.3. CU: Talent adjusts the height of the condenser to bring the sample into focus. (Videographer: *Leave room for an inlay from shot 3.3.2) (Video Editor: Show the first half of 3.2.2. and then add it as an inlay into shot 2.3.3. Time this shot so that when the talent finishes adjusting the height in 2.3.3 the field aperture and reticle come into focus in the inlay.)
2.4. Then, adjust the lateral position of the field aperture until it is centered with respect to the field of view and close the field aperture until only the center grid on the reticle is illuminated. 
2.4.1. CU: Talent adjusts the lateral position of the FA until it is centered and then closes it until only the center grid on the reticle is illuminated. (*Videographer: Leave room for a scope image inlay into this shot.)

2.4.2. SCOPE: Show the scope view of this process (Video Editor: Add the scope view as an inlay into 2.4.1)
2.5. The first time these components are assembled, adjust the path lengths of each channel to be equal. To accomplish this, project the reticle onto the camera chip, adjust mirrors 7 and 9, and close the detection aperture to prevent spatial overlap between the two channels. 
2.5.1. MED: Start by showing the entire setup.  After a few seconds (enough time for the first sentence to be read) have the talent enter the scene and adjust mirror 7… mirror 9… and then close the detection aperture. (Videographer: *Leave room for an inlay in the bottom right corner.)

2.5.2. LABMEDIA: Figure 1 (Video Editor:  Add the part of Figure 1 shown below as an inlay into 2.5.1. Highlight mirrors 7 and 9 (M7 and M9) when mentioned as well as the aperture (AP).)
[image: image1.emf]
2.6. Then, focus the image of the reticle in the reflected light channel and check to see if it is also in focus in the transmitted light channel. If the image in the transmitted light channel is not in focus, translate mirror 9 until the reticle image is in focus simultaneously in both channels.
2.6.1 SCREEN CAPTURE: Show one image out of focus and then brought into
focus (as mirror 9 is moved off camera).
2.6.2 CU: Show the convergence of the reflected light and transmitted light
images onto the camera shutter and proper focus of both. 
3. Laser Alignment
3.1. Start aligning the lasers by removing lens 1 from the laser path and block the activation and readout beams.  Then, place a white card flush against mirror 4, open the microscope shutter, and focus until the reticle image projects onto the card in front of mirror 4.
3.1.1. MED: Talent removes lens 1 from the laser path and closes SH1 and then SH2. (Videographer: Leave the right 1/3 of the image for the diagram as shown above.)

3.1.2. MED: Talent places a white card flush against mirror 4, opens the microscope shutter and focuses until the reticle image projects onto the card in front of mirror 4.(TEXT: CAUTION: Lasers should only be used after operators have undergone laser safety training.) (Video Editor/ Videographer: Show this shot as full screen) 
3.1.3. LABMEDIA: Figure 1 (Video Editor: Inlay the part of Figure 1 shown into 3.1.2 and X-out L1, SH1 and SH2 as it is removed/closed by the talent.) 
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2.6.2. CU: Talent adjusts mirror 9 in the above step (Videographer: Leave room for an inlay of Ei
2.6.1.) (Video Editor: Show an inlay from 2.6.1 so that as the mirror is adjusted the
sample comes into focus.) a,
3. Laser Alignment

3.1 Start aligning the lasers by removing lens 1 from the laser path and block the activation and
readoutbeams. Then, place a white card flush against mirror 4, open the microscope
shutter, and focus until the reticle image projects onto the card in front of mirror 4.

3.1.1. LABMEDIA: Figure 1 (Video Editor: Inlay the part of Figure 1 showninto 3.1.2 and X-out
L1, SH1 and SH2 as it is removed/closed by the talent.)

3.1.2. MED: Talent removes lens 1 from the laser path and closes SH1 and then SH2,
(Videographer: Leave the right 1/3 of the image for the diagram as shown above.)

3.1.3. MED: Talent places a white card flush against mirror 4, opens the microscope shutter
and focuses until the reticle image projects onto the card in front of mirror 4.(TEXT:
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3.2. Next, unblock the readout beam and adjust mirror 1 to center the readout laser onto the crosshairs of the reticle image on mirror 4. 
3.2.1. MED: Talent adjusts mirror 1 (Videographer: Show this on the left 2/3 of the screen)

3.2.2. CU: the readout laser is centered on the crosshairs of the reticle image on mirror 4. This shot should mirror the movements in 3.2.1 as they will be shown at the same time as cause/effect. (Video Editor: Add as inlay as described in diagram.)

3.2.3. LABMEDIA: Figure 1 (Add the part of Figure 1 as shown as an inlay and highlight mirror 1 and 4 when mentioned. SH2 should be x-out the entire time.)
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| 3.2 Next, unblock the readout beam and adjust mirror 1 to center the readoutlaser onto the
crosshairs of the reticle image on mirror 4.

3.2.1. MED: Talent adjusts mirror 1 (Videographer: Show this on the left 2/3 of the screen)

3.2.2. LABMEDIA: Figure 1 (Add the part of Figure 1 as shown as an inlay and highlight mirror

1 and 4 when mentioned. SH2 should be x-out the entire time.)

3.2.3. CU: the readout laser is centered on the crosshairs of the reticle image on mirror 4. This |

shot should mirror the movementsiin 3.2.1 as they will be shown at the same time as
cause/effect. (Video Editor: Add as inlay as described in diagram.)
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3.2.3 here

3.3
both M4 and M5. Then, block the readout beam by closing shutter 1

3.3.1. MED: Talent adjusts mirror 4 to center the beam onto mirror 5 (Videographer: Show this

on the left 2/3 of the screen)
3.3.2. CU: Mirror 5 (Video Editor: Add as an inlay to 3.3.1 as part of a 3-panel image as
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centered on the image crosshairs of mirror 5. The readout beam should now be centered at
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3.3. Once centered, project the reticle image onto mirror 5 and adjust mirror 4 until the beam is centered on the image crosshairs of mirror 5.  The readout beam should now be centered at both M4 and M5. Then, block the readout beam by closing shutter 1.
3.3.1. MED: Talent adjusts mirror 4 to center the beam onto mirror 5 (Videographer: Show this on the left 2/3 of the screen)
3.3.2. CU: Mirror 5 (Video Editor: Add as an inlay to 3.3.1 as part of a 3-panel image as described in 3.2.)

3.3.3. CU: Talent closes shutter 1. (Videographer: Show this on the left 2/3 of the screen) (Video Editor: Replace 3.1.1 with this in the 3-panel setup for the last sentence). 
3.3.4. LABMEDIA: Figure 1 (Add the part of Figure 1 as shown here as an inlay in the top right of the 3-panel figure and highlight mirror 4 and 5 when mentioned.  Also, X-out SH1 with the last sentence. L1 and SH2 Should be x-out the entire time.)
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Once centered, project the reticle image onto mirror 5 and adjust mirror 4 until the beam is
centered on the image crosshairs of mirror 5. The readout beam should now be centered at
both M4 and M5. Then, block the readout beam by closing shutter 1

1. MED: Talent adjusts mirror 4 to center the beam onto mirror 5 (Videographer: Show this
on the left 2/3 of the screen)

2. CU: Mirror 5 (Video Editor: Add as an inlay to 3.3.1 as part of a 3-panel image as
describedin 3.2.)

3. LABMEDIA: Figure 1 (Add the part of Figure 1 as shown here as an inlay in the top right
of the 3-panel figure and highlight mirror 4 and 5 when mentioned. Also, X-out SH1 with
the last sentence. L1 and SH2 Should be x-out the entire time.)

4. CU: Talent closes shutter 1. (Videographer: Show this on the left 2/3 of the screen)
(Video Editor: Replace 3.1.1 with this in the 3-panel setup for the last sentence)
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Next, project the reticle image onto mirror 3, remove the beam expander from the laser path,
and unblock the activation laser.
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3.4. Next, project the reticle image onto mirror 3, remove the beam expander from the laser path, and unblock the activation laser. 
3.4.1. MED Over the Shoulder: Talent projects the reticle image onto mirror 3, removes the beam expander and opens SH2. (Video Editor: Show as a 2-panel figure as described.) (Videographer: Show this on the left 2/3 of the screen)
3.4.2. LABMEDIA: Figure 1 (Start with X’s over SH1, SH2, and L1.  Then, circle M3 when mentioned along with 3.4.1, add the X to the Beam expander (BE), and then remove the X from SH1.)
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3.4.1. MED Over the Shoulder: Talent projects the reticle image onto mirror 3, removes the
beam expander and opens SH2. (Video Editor: Show as a 2-panel figure as described.)
(Videographer: Show this on the left 2/3 of the screen)

3.4.2. LABMEDIA: Figure 1 (Start with X's over SH1, SH2, and L1. Then, circle M3 when
mentioned along with 3.4.1, add the X to the Beam expander (BE), and then remove the
X from SH1.)
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3.5.  Now, adjust mirror 2 to center the activation beam onto the crosshairs of the reticle image on
mirror 3. Once centered, replace the beam expander between mirrors 2 and 3, and adjust
the position of the beam expander until the beam is centered on the crosshairs of the reticle
image on mirror 3.
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3.5.1.

3.6. Using a 10x objective, project the reticle image onto mirror 5. Adjust the microscope focus
knob in order to obtain focus. Adjust the angle of the dichroic mirror #1 until the activation
beam is centered on the reticle image. Then, block both beams by closing shutters 1 and 2.
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3.7. With no objective in place and the microscope shutter open, open the readout shutter,
shutter 1, and project the laser through the back aperture of the microscope.
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3.5. Now, adjust mirror 2 to center the activation beam onto the crosshairs of the reticle image on mirror 3. Once centered, replace the beam expander between mirrors 2 and 3, and adjust the position of the beam expander until the beam is centered on the crosshairs of the reticle image on mirror 3. 
3.5.1. MED Over the shoulder: Talent adjusts mirror 2 to center the activation beam onto the reticle image on mirror 3 with mirror 3 in the background.
3.5.2. CU: Talent replaces the BE and centers the image on mirror 3 with mirror 3 in the background.

3.6. Using a 10x objective, project the reticle image onto mirror 5 and focus using the microscope’s focus knob.  Adjust the angle of the dichroic mirror #1 until the activation beam is centered on the reticle image.  Then, block both beams by closing shutters 1 and 2. 
3.6.1. MED: Talent puts 10x objective into the light path above/under the reticle and focuses the sample.

3.6.2. CU: Talent adjusts the DM1 to center the reticle image.

3.6.3. MED: Talent closes shutters 1 and 2.
3.7. With no objective in place and the microscope shutter open, open the readout shutter, shutter 1, and project the laser through the back aperture of the microscope. Adjust mirror 5 until the beam emerges from the microscope and lands on the ceiling directly above.
3.7.1. MED: Talent rotates the objectives so that none are in place, opens the shutter, opens the readout shutter, and then opens shutter 1. (TEXT: CAUTION: This step creates a laser safety hazard by directing a parallel laser beam in an unblocked vertical path.)
3.7.2. MED Over the Shoulder: Talent adjusts mirror 5 and makes the laser visible as it passes through the microscope.
4. Measurement of Readout and Activation Beam Profiles
4.1. With lens 1 and the objective back in place, place a sample
containing 100 micromolar of Rhodamine B on the stage. With the activation
laser blocked, project the readout laser through a 60x objective and into
the dye.  With the electron multiplying gain disabled, send this image to
the camera. 

4.1.1. MED: Over the Shoulder: Talent rotates to the 60x objective, and
places the sample, as described above, onto the stage.
4.1.2. MED: Talent turns on the laser, and looks at the image from the
camera (on the screen).

4.2. Next, focus the objective into the sample. Open the aperture wide enough to allow imaging of the full beam profile.  Then, translate the aperture laterally so that the center of the beam profile and aperture are concentric. 
4.2.1. SCOPE: Talent brings the sample into focus, opens the aperture (start with a narrow aperture that is off center), and then translates the aperture 

4.3. Using the camera software, choose the region of interest to allow the smallest camera readout region encapsulating both channels and record these coordinates. At this point, record a single snapshot to represent the readout beam profile.
4.3.1. MED Over the Shoulder: Talent uses the software to choose the region of interest and takes an image. 

4.4. Next, block the readout laser by closing shutter 1 and open shutter 2 in order to begin to measure the activation beam profile. Project the activation laser to the sample and project this image through to the camera. 
4.4.1. MED: Talent closes shutter 1 and opens shutter 2. 

4.4.2. MED Over the Shoulder: Talent turns the knob on the front of the microscope to project the image to the camera and then looks at the image.
4.5. If necessary, use an Electron Multiplying gain of less than 100 and adjust the first dichroic mirror until the beam is centered in each field of view. Then, record a snapshot of the activation beam profile. 
4.5.1. MED Over the Shoulder: Talent sets the EM Gain to a value <100 and slightly adjusts the dichroic mirror to center the beam.
4.5.2. MED Over the Shoulder: Talent takes an image of the activation beam profile.

5. Image Acquisition: Multicolor FPALM

5.1. In order to begin acquiring multicolor FPALM images, eliminate all room lighting. Then, project the mercury lamp, via the flip mount, onto transfected cells and change the filter cube to one containing the appropriate excitation wavelength of the pre-photoswitched state.
5.1.1. MED: Talent lowers the lights in the room. (TEXT: Perform the remaining steps in the dark.  Lights are used for demonstration purposes only.)

5.1.2. MED: Talent flips the switch so the mercury lamp light is projecting onto the sample and puts the correct filter cube into place. (Videographer: Show this step and all others in full light.)

5.2. Once a cell is chosen, move the flip mount down in order to allow the lasers to pass into the microscope.  Change the filter turret to that containing the appropriate dichroic mirror for imaging as described in the accompanying text protocol.  
5.2.1. CU: Talent switches the flip mount to allow the lasers to pass into the scope.

5.2.2. CU: Talent switches to the appropriate dichroic mirror.
5.3. To distinguish transfected cells from background fluorescence and to confirm that molecules are photoactivatable, briefly illuminate the sample with a low power of less than 10 μW from the activation laser.  
5.3.1. MED Over the Shoulder: Talent briefly illuminates the sample with a low power 2-3 times.

5.4. Next, prepare the camera software for kinetic series acquisition by setting the Electron Multiplying gain to 200 and the desired number of frames to between 5 and 10 thousand.  Also, set the exposure to between 10 and 30 milliseconds.  
5.4.1. MED Over the Shoulder: Talent sets the EM Gain to 200, the frames to somewhere between 5 and 10k, and the exposure to a value between 10 and 30 ms.  (Videographer: Have the talent perform these steps very slowly so that they take enough time for the voice over.)
5.5. Then, block the activation beam, unblock the readout beam, and project the image of the illuminated cell to the camera. Choose a focal plane near the bottom cellular membrane by shifting the focus down until individual molecules are no longer visible. 
5.5.1. MED: Talent shuts SH2 and opens SH1 and then sits down at the microscope.
5.5.2. SCOPE: Talent starts a few microns above the bottom of the cellular membrane and focuses down until individual molecules are no longer seen.

5.6. Then, gradually move the focus upward until molecules first
become visible. Now, unblock the activation beam and illuminate the sample
with less than 1 W/cm2 of intensity.  
5.6.1. SCOPE: Talent focuses upward until the molecules first become visible.

5.6.2. MED: Talent opens SH2. 

5.6.3. SCREEN: Shot of cell through imaging software, with photoactivable molecules flashing
5.7. Begin to acquire these data through the camera software while maintaining a density of 0.1 to 1 visible photoactivatable molecules per square micron by dynamically adjusting the neutral density filter in front of the activation laser.
5.7.1. MED Over the Shoulder: Talent starts the data acquisition and shows location of the density measurement.

5.7.2. CU: Talent adjusts the ND filter in front of the activation laser.
5.8. For total internal reflection fluorescence imaging, mount mirror 5 and lens 1 onto a single translation stage to be moved laterally just behind the entrance to the microscope. As mirror 5 and lens 1 are translated, the lasers exiting the objective upward through the sample will gradually tip to one side.

5.8.1. MED: Talent mounts / points to the translation stage with mirror 5 and lens 1. 

5.8.2. CU: Stage with mirror 5 and lens 1 are translated. (TEXT: CAUTION: laser safety hazard)
5.8.3. CU: Talent shows the location of the laser on the stage using something that will make the light visible to the camera and translates the stage to show how the angle changes with stage translation.
5.9. Continue to translate the stage until the angle of the lasers reaches 90° from the vertical.  At this point the emerging laser itself will vanish and the incoming laser will be back-reflected into the aperture, traveling anti-parallel to the incoming beam, and displaced to the side. 
5.9.1. CU: Talent continues to adjust the stage until the laser reaches 90 degrees from vertical (*Videographer: Take this image of either something on the microscope stage, or the translational stage/microscope combo… Whichever the talent thinks is best.)  
5.9.2. MED Over the Shoulder: Talent looks at output image as the laser approaches 90 degrees.
5.10. Simultaneously, the background fluorescence will become almost entirely attenuated, and the thickness of the sample region containing discernible and focused single molecules will be greatly reduced.
5.10.1. MED Over the Shoulder: Talent looks at output image as the laser reaches 90 degrees.
5.11. Upon completion of the image acquisitions, close the microscope shutter immediately and block both beams. Disable the Electron Multiplying gain, set the camera to record one frame, and set the camera readout region to its maximum size. 
5.11.1. MED: Talent closes both shutters and disables the EM gain.

5.11.2. MED Over the Shoulder: Talent sets the camera to record one frame, and then sets the camera readout region to its maximum size.

5.12. Finally, block one channel by placing a card over F3 or F4. With a long-pass filter mounted on the microscope lamp, illuminate the sample and project this image to the camera. Record a snapshot of the cell to represent the whole cell in transmitted light.
5.12.1. MED: Talent blocks one channel by placing a card over F3.

5.12.2. MED: Talent puts the long-pass filter in place and illuminates the sample so that it projects to the camera.

5.12.3. MED Over the Shoulder: Talent records a snapshot of the cell.
6. Results: Identifying spatial distributions of proteins using FPALM 
6.1. Shown here is an example of a two-color FPALM acquisition of an NIH-3T3 cell expressing both Dendra2-hemagglutinin and PAmCherry-Actin.  The transmitted light channel on the left contains a higher percent of longer wavelengths than the reflected light channel on the right.
6.1.1. LABMEDIA: Figure 3 (Video Editor: This is a TIFF image sequence, Ryan said it can be imported it into Final Cut as an image sequence.)
[image: image6.png]+ S s SR e - T ——— =58

‘www jove.comyfiles/ftp_upload/50630/Figure 3 2 Dendra2 HA and PAmCherry Actin_4000_4100horz._mirror_Final 8bit.tif c||B- coogle Al e A B

I| £ http://publish ove..Fiesstp?id=50680 « [ ) JoVE Submissions O hitp://wwwiove.com...

5/24/2013



 
6.2. Shown here are snapshots from the same two-color FPALM acquisition.  Following background subtraction and transformation to overlay the left and right channels, individual molecules can be identified and localized.
6.2.1. LABMEDIA: Figure 4a-b (Video Editor: Begin showing only (a) on the screen. With the word “overlay” Merge the right and left circles and show (b).) 
6.3. Some molecules appear brighter in the transmitted channel, and some have a more even distribution of emission between the two channels. This indicates the difference in emission spectra between PAmCherry and Dendra2 respectively, and is used in analysis to identify these two species.
6.3.1. LABMEDIA: Figure 4c (Video Editor: Highlight the Yellow arrows with the words “ appear brighter in the transmitted channels” and the Blue arrows with the words “even distribution of emission between the two channels”.)

[image: image7.emf]
6.4. The histogram shown here indicates a ratio of red, transmitted channel intensity divided by total intensity, for all localized molecules after tolerances had been applied. 
6.4.1. LABMEDIA: Figure 5a

6.5. The pixels within the red region appear white in the middle image and appear red in the final image, where those in the green region are shown as white in the first image and appear green in the final merged image.  Pixels in the center region are not displayed.
6.5.1. LABMEDIA: Figure 5a-d (Video Editor: highlight the various pictures when mentioned.)
[image: image8.emf]
6.6. The threshold levels that are chosen when rendering greatly affects the degree of noise and appearance of co-localization.  Shown here are three different options for rendering which result in varying degrees of bleed-through. The most conservative threshold levels are shown on the bottom.
6.6.1. LABMEDIA: Figure 7
[image: image9.emf]
6.7. Two-color FPALM alpha histograms are best to interpret when there are two discernible peaks in the image.   While the histogram on the left is a good candidate for further analysis, the images resulting from the other two histograms will be much more difficult to interpret.
6.7.1. LABMEDIA: Figure 8 (Video Editor: Highlight the various peaks when mentioned.)
[image: image10.emf]
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/video/1597/results-example-mably?access=ksw0bprj
7. Conclusion (said by authors on camera) 
7.1. Sam Hess: Following this procedure, other methods like total internal reflection microscopy and live cell imaging can be performed in order to answer additional questions like how proteins are organized at the nanoscale in living cell membranes.

7.2. Nikki Curthoys: After watching this video, you should have a good understanding of how to setup your own FPALM microscope and use it to acquire data!
7.3. Michael Mlodzianoski: Don't forget that working with lasers can be extremely hazardous and safety training should be completed before attempting 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.  

Insert your media filenames here.
2.5.1: Figure 1: Schematic overview of FPALM setup

6.1.1 Figure 3: .tiff animated stack of two channel FPALM data
6.3.1 Figure 4c: Highlighted blue and yellow arrows of molecules in transmitted and reflected channels
6.5.1 Figure 5a-d: Histogram and green, red and merge channels of final FPALM image
6.6.1 Figure 7: 3x Histograms and 3x merged FPALM images with different render bins, showing different bleedthrough rates
6.7.1 Figure 8: 3x histograms from 3 different data sets; 8a has discernible peaks (easier to interpret) the other two do not

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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