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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
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 
2.4, 3.3, 3.4, 4.1, 4.3, 4.4
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success? 
Measuring using spectrophotemetry (step 4.4) is the most difficult aspect. We re-measure if we get abnormal values (steps 4.6 and 5.3).
1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):

Conceptual Narrative:
The overall goal of the following experiment is to conduct minimal erythema (Pronounce er-ə-ˈTHē-mə) dose testing in order to determine the lowest dose of ultraviolet radiation that will cause erythema when administered to an individual. (Intro)

This is achieved by first preparing the light source and participant for UV exposure. (P1)

As a second step, the participant is exposed to UV for varying durations, which may cause erythema, also known as sunburn. (P2)  

Next, changes in skin color are assessed in order to determine the minimal erythema dose. (P3)

Results are obtained that show variation in skin darkening across exposure times of individuals based on visual inspection and spectrophotometry (Pronounce spek-trō-fə-ˈTäM-ət-rē). (P4)

Video Editors: The author has asked for you to “make drawings/animations based on the video. We would be happy to review and provide feedback.” Suggestions:
P1: Subject and UV light source or still from 2.6.1.
P2: Subject’s arm with covering w/ 6 circles under UV light. Animate to remove one patch at a time. Or use 2-3 stills from 3.4.1., showing additional openings exposed to UV light.
P3: The arm without the covering, with varying amounts of sunburn in the 6 spots. Or fig. 3.
P4: Table 1
Paste a copy of your graphic overview here.  The original file should be Adobe Illustrator (preferred) or Powerpoint (see instructions) and should be uploaded through your online submission on the JoVE website. Please keep all layers in the file (i.e., do not flatten the file).   
Figure 1: Experiment Schema
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B.  Interview: (Said by you on camera. Don’t forget to smile!)  
**Postdoctoral Fellow, Susan Darlow, PhD:  My name is Susan Darlow, I am a postdoctoral fellow in the laboratory of Dr. Carolyn Heckman. I will be demonstrating the research participant role. Demonstrating the procedure will be Teja Munshi, a research assistant in Dr. Heckman’s lab.

1.1.1. Interview style: Author saying the above 

1.1.2. The named technician looks up from workbench or desk or microscope and acknowledges the camera.
Protocol (read by voice talent at JoVE):

2. UV Exposure Experiment Preparation
2.1. Begin this procedure by explaining to the participant how minimal erythema dose, or MED, testing works.

2.1.1. MED: Talent speaking to participant using hand gestures and “props” as needed. [Videographer: please record voice as the talent speaks the following:]
“I’m going to expose some skin on your arm to UV light over the course of about 20 minutes, and tomorrow, we’re going to check that section of your skin in order to determine how sensitive you are to the light. You may experience a sunburn in the small areas that we expose to UV. If the sunburn is painful or bothers you, you can treat it like you would any other sunburn.”
2.2. Once the procedure has been explained, both the staff and participant put on UV protective glasses. 
2.2.1. MED: Talent hands the participant UV protective glasses and they both put them on.
2.3. Then, expose the forearm of the participant and have them put on a protective glove.
2.3.1. MED: Talent assists the participant in preparing their forearm for exposure.
2.4. Next, remove the Daavlin patch backing on the left and right sides of the patch, and place it on the inner lower arm adjacent to the glove.  Avoid any existing skin blemishes when placing the patch. 
2.4.1. CU: Talent removes the backing of the patch
2.4.2. MED: Talent places the patch on the participants arm.
2.5. Cover any additional skin on the arm with the participant’s shirt or other material in order to protect those areas from UV exposure. 
2.5.1. MED: Talent thoroughly covers any exposed areas on the participant’s arm.
2.6. The next step is to position the participant’s arm so that the holes in the patch will be in alignment with the UV light source. Double check that no other skin will be exposed to the UV light. 
2.6.1. MED: Talent fine tunes the participant’s arm position and checks for gaps in the UV protection.
2.7. Once the participant’s arm is in the correct position, inform them that they will feel warmth once the experiment begins but ensure them that their arm will not be burning during the test. 
2.7.1. MED: Talent describes the text of this step to the participant using hand gestures to point out the skin where UV exposure will take place and the location of the lamp.

3. Conducting UV Exposure  
3.1. Prior to beginning UV exposure, select the total duration of the exposure based on the manufacturer specifications for the light source and the participant’s Fitzpatrick skin type on a scale from 1 to 6.  On this scale 1 represents very fair skin and 6 represents very dark skin. 
3.1.1. CU: Talent sets the timer for 20 minutes. 

3.1.2. CU: Talent shows the participant the Fitzpatrick scale and has her point to her skin type.(TEXT: Fitzpatrick, 1988)

3.2. Then, set a timer for the total duration of UV exposure.  This participant has a number 3 skin type and their exposure time will be 20 minutes.  A second backup timer may also be used. 
3.2.1. CU: Talent points out the timer on the light source.

3.2.2. MED: Talent sets a backup timer.
3.3. Next, remove the covering over hole 1 on the Daavlin patch, turn on the UV light source, and start the timer. 
3.3.1. CU: Talent removes the first hole on the patch.

3.3.2. MED: Talent turns on the light source and starts the timer.
3.4. Uncover subsequent holes on the patch at timed intervals during UV exposure.  For a 20 minute exposure, open hole number 2 after 2 minutes, hole number 3 after 4 minutes, hole number 4 after 8 minutes, hole number 5 after 12 minutes, and hole number 6 after 16 minutes. 
3.4.1. MED: Talent removes the skin patches 1 at a time with a short pause in between each one while the skin is exposed to UV light. (Video Editor: Show a time stamp of 2 min when the first hole is opened, 4 minutes when the 3rd hole is opened, ect.. *according to text)
3.5. Following UV exposure, mark the skin exposed on the far edge of the first and last holes of the patch with a small dot in order to more easily identify the exposed areas after 24-48 hours.  Ask the participant to not wash off the marks until after the skin has been examined. 
3.5.1. CU: Talent marks the patch starting at the first hole, then the last.

3.5.2. MED: Talent points to the marks and tells the participant to not wash them off.
3.6. Then, have the participant remove the glove and patch. Then remind them to return in 24-48 hours for the skin to be reexamined.
3.6.1. MED: Participant removes their glove and patch.

3.6.2. MED: Talent speaking to participant: “Please be sure to come back tomorrow so that we can read your test results.” [Videographer: Please record voice.] [Video editor: The 2nd sentence of the voiceover may not be needed.]
4. Assessing the Minimal Erythema Dose

4.1. After 24-48 hours, examine the exposed areas of skin. Red or pink skin indicates erythema or burning. Erythemetous (Prounouce er-ə-ˌTHē-mə-tus) skin exposed to the shortest duration of UV is defined as the minimal erythema dose or MED. 
4.1.1. MED: Talent examines the participant’s skin to look for erythema. [TEXT overlay: Demonstration only. No sunburn was induced.]
4.2. Place the patch back on the skin using the small dots in the corners of holes 1 and 6 to position the patch back onto the exposed skin in order to identify the different regions.
4.2.1. MED: Talent places the patch back on the exposed skin.

4.3. Once the exposure areas have been identified, place the spectrophotometer aperture in the center of the first hole to be measured. Then, measure each of the 6 exposure areas in numerical order.

4.3.1. MED: Talent places the spectrophotometer on the participant’s skin over the first hole and takes a measurement, then moves onto the 2nd area to take another measurement. 
4.4. Next, measure one unexposed area near the others for comparison. Avoid freckles, moles or other non-UV related discolorations. 

4.4.1. MED: Talent positions the spectrophotometer to take a baseline sample.

4.4.2. CU: Talent points out a freckle, mole, or discoloration on the skin.
4.5. Spectrophotometers provide measures of L* which represents darkness and b* which represents hue. a* refers to the redness of the skin.  An increase in a* indicates redder skin and should correspond with increases in UV exposure duration.
4.5.1. LAB MEDIA: Table 1.  
4.5.2. LAB MEDIA: Table 3.
4.6. If a* values do not increase with the increase in UV exposure duration, re-measure the values that are not in corresponding order. 
4.6.1.  LAB MEDIA: Table 3 with highlight: 

	Patch Opening #
	a* 

Value
	Minutes of 

UV Exposure

	1
	10.57
	20

	2
	9.53
	18

	3
	8.1
	16

	4
	8.06
	12

	5
	7.75
	8

	6
	7.2
	4

	NA
	9.0
	0


4.6.2. MED: Talent “re-measures” one of the regions on the participant that was out of order.

5. Results: Measurement of the Minimal Erythema Dose 
5.1. Shown here are typical results seen 24-48 hours after UV exposure.  The markings left after the experiment assist in aligning the patch which will be placed back on the arm during spectrophotometric measurements of each region.

5.1.1. Figure 3 (Video Editor: Add the numbers to the corresponding areas as shown below in order (1-6, NA) beginning with the word “measurements” Try to center the numbers in the box and make them slightly larger than those shown here.)
[image: image2.emf] 
5.2. In order to determine the minimal erythema dose, spectrophotometer readings are taken and the a* values are calculated for each region.  The minimal erythema dose is calculated as being the time of exposure that causes an increase in a* greater than 2.5 above baseline. For this participant it was 18 minutes of exposure.
5.2.1. LABMEDIA: Figure 3 (Video Editor: Blur out the final image from 5.1.1. during the first sentence.
5.2.2. LABMEDIA: Table 1 (Video Editor: Add the table over the blurred image beginning with the second sentence. When “2.5” is mentioned, draw a red line between Patch Opening # 2 and 3 all the way across the table and put a red box around 18 under Minutes of UV exposure when “18” is mentioned.)

5.3. If the data in the table appears to be out of order, repeat the readings taking care not to analyze areas with skin blemishes, or areas that are abnormally darkened.  In this case, the baseline, or NA, value is 9.0, but it should be less than that of the 4 hour duration which read 7.2.
5.3.1. LABMEDIA: Table 3 (Video Editor: Replace Table 1 with Table 3.  Highlight/circle 9.0 in the table when it is mentioned by the text.
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
6. Conclusion (said by authors on camera) 
6.1. Susan Darlow: After watching this video, you should have a good understanding of how to conduct minimal erythema dose testing.
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.
5.2.1 – Figure 1.jpeg – visible UV exposure of the arm
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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