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Authors, please fill out the brief questionnaire below.   
A. Will you require assistance with video microscopy, such as filming a complex dissection or microinjection technique (Y/N, please specify steps by number. Also, please list make and model of your microscope)?  ____N______

B.   Does your protocol include detailed, step-by-step, descriptions of software usage (Y/N, please specify steps by number)? ____N_____

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps_steps 3.3, 3.4, 3.5, 3.8. 3.9_
D.  What is the single most difficult aspect of this procedure and what do you do to ensure its success?  
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 this procedure is to perform molecular imaging of prostate cancer in mice using a safe and effective peptide contrast agent with magnetic resonance, or MR molecular imaging (Intro).
First the successful development and proper size of orthotopic prostate tumors are verified in the prostate tumor mouse model (P1, Editor, begin with the mouse in P1.  Bring in the green syringe and inject the green dots into the mouse.  Then transition to the next mouse with the green growth where the dots used to be).
Next, tumor binding specificity of the peptide is confirmed with fluorescence imaging and histology in the mouse orthotopic prostate cancer model (P2, Editor, bring in the red syringe, inject into the tail as shown, and then draw the red dots as shown in the mouse.  Then, bring in the microscope and transfer the green and red tissue to the stage of the microscope while removing the mouse).
Then, the targeted or control agent is injected after pre-injection baseline MR image acquisition (P3, Editor, repeat the injection from P2, except use the gray syringe and add gray dots to the mouse as in P3).
Finally,  contrast enhanced MR images are acquired at different time points for up to 30 min (P4, Editor, bring in the MRI machine in P4 and place the mouse from P3 ‘inside’).
Ultimately results can be obtained that show that the CLT1 peptide targeted MRI contrast agent can be effective for specific detection of prostate tumors through MR molecular imaging techniques (P5, Editor, show the panels in figure 3B here).
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.   
[image: image1.emf](P1)
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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.    In addition to choosing and filling out the appropriate statement, please enter the name of the individual who will say each line.  **If individuals will be doing the demonstrations but not speaking in the introduction, please use statement 1.8 to introduce these demonstrators (ex PI introducing students).   
1.1) Author name _Zheng-Rong Lu_: The main advantage of molecular MRI of prostate cancer with a peptide targeted contrast agent over existing methods, like conventional MRI and PET-MRI using clinical contrast agents, is that this technique can provide enhanced tumor images of small malignant prostate tumors with high resolution as a single imaging modality.   

1.2) Author name _Zheng-Rong Lu_: We will demonstrate here that effective molecular MRI of prostate cancer can be achieved by selecting an abundant biomarker in tumor extracellular matrix and using a small molecular targeted contrast agent.  Good skills in animal model preparation, cannulation of mouse tail vein and MRI are also critical for obtaining high quality images.

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. Confirmation of Tumor Binding Specificity of CTL1-dL-(Gd-DOTA)4 Peptides with Fluorescence Imaging and Histology
2.1. Using standard solid-phase peptide synthesis, synthesize and then characterize the Gd-DOTA monoamide complexes as illustrated here (TEXT: refer to text protocol).

2.1.1. LAB MEDIA Figure 1

2.2. After generating a PC3-GFP prostate tumor animal model according to the text protocol, anesthetize mice with 2% isoflurane in oxygen in an induction chamber and perform a toe pinch to verify sedation.  Then use a fluorescence imager to verify the presence of tumors in the mouse. 

2.2.1. WIDE Talent approaches bench with mouse in cage and places on bench

2.2.2. MED/CU Talent places sedated mouse on bench and performs a toe pinch

2.2.3. MED/CU Talent places mouse on imager

2.2.4. LAB MEDIA Figure_Step2.1
2.3. Inject 10 nmol/mouse of Texas Red-labeled peptides into the tumor bearing mice. 
2.3.1. MED/CU Talent swabs injection site with alcohol then injects Texas Red-labeled peptides Video Editor: Videographer’s note: “Use second half of shot 2.2.2”
2.4. Two hours later, after sacrificing the mice by cervical dislocation, collect the tumor and major organs and immediately image using a fluorescence imager (TEXT: refer to text protocol for details).

2.4.1. LAB MEDIA Figure_Step2.3

2.5. Next, after fixing the tumor tissues with formalin  and cryosectioning into 5-μm slices, use a drop of DAPI-containing mounting medium to mount the tissue.  Then image the slides using confocal laser scanning microscopy.
2.5.1. MED/CU Talent removes formalin from the fixed tumor tissue
2.5.2. CU Talent cuts sections of tissue and mounts on slide
2.5.3. CU Talent removes slide from PBS
2.5.4. CU Talent adds DAPI mounting medium and adds a coverslip
2.5.5. MED Talent at confocal scope scanning an image
3. Magnetic Resonance Imaging
3.1. Approximately 4 weeks after inoculation, the tumors should have grown from 0.3 - 0.6 cm in diameter.  

3.1.1. MED/CU Talent picks up a mouse from cage

3.1.2. CU/ECU Talent palpating tumor
3.2. After anesthetizing the mouse with 2% isoflurane in oxygen in an induction chamber, apply ophthalmic ointment to maintain moisture in the mouse’s eyes and perform a toe pinch to verify sedation. 

3.2.1. MED Talent places a mouse into induction chamber

3.2.2. CU Talent applies ophthalmic ointment to eyes of sedated mouse

3.2.3. MED/CU Talent performs a toe pinch

3.3. Next, insert a 30-gauge needle into a 1 m long tubing filled with heparinized saline. Then, place the self-made catheter into the mouse tail vein.
3.3.1. CU Talent inserts 30 gauge needle into tube filled with heparinized saline

3.3.2. CU Talent inserts needle into tail vein

3.3.3. Added shot: MED: (illegible word) Needle to tail

Video Editor: Videographer says that he was not permitted in the MRI room with the camera so he filmed through the door. He thinks the shots will work out.
3.4. Using a 7 T MRI scanner with a volume radio frequency coil, place the mouse into the magnet then attach a nose cone and administer 1.5% isoflurane in oxygen. 

3.4.1. WIDE/MED Talent approaches MRI scanner

3.4.2. MED/CU Talent places mouse into scanner 

3.4.3. CU Talent attaches a nose cone to mouse

Video Editor: Videographer’s note says “Fixed to MRI Have not shot.” I can’t tell if this goes with the previous or following step. No shot was crossed out.
3.5. To monitor rate and depth of respiration, place a respiratory sensor attached to a monitoring system on the animal’s abdomen.  Maintain the animal’s body temperature at 37°C, with a constant supply of hot air into the magnet. Now place the animal into the MRI.
3.5.1. MED/CU Talent places sensor onto animal’s abdomen - have monitoring system visible
3.5.2. MED/CU Heater with hose leading into the magnet  Video Editor: Videographer’s note: “Multiple Zoom Ranges”
3.5.3. Added shot: WID: Talent slides mouse into MRI
3.6. To identify the tumor location, begin with sagittal section images using a localizing sequence (TEXT: refer to text protocol for details).

3.6.1. LAB MEDIA Figure_Step3.6_sagittal

3.7. Next, use a 2D T1-weighted gradient fat suppression sequence to acquire 2D axial images for contrast enhanced, or CE-MRI.
3.7.1. LAB MEDIA Figure_Step3.6_axial
3.8. After acquiring baseline images of the tumor, begin to inject the targeted agent or control agent at a dose of 0.03 mmol Gd/kg.
3.8.1. MED/CU Talent starts the pump for injection of the agent
3.8.2. CU Solution moving through tube towards/into animal 
3.9. Continue to acquire CE-MRI images at different time points for up to 30 minutes.  To completely span and acquire images of the entire tumor, collect 12 slices.  After imaging is complete, euthanize the animal with CO2 and analyze and process the images according to the text protocol.
3.9.1. LAB MEDIA Figure_3.6_different time points
4. Representative Results-(second to last section) 
4.1. As shown here, maestro imaging confirms the strong specific binding of Texas Red labeled CLT1 to the GFP-PC3 tumor with little binding to normal organs and tissues, while the non-specific scrambled peptide shows very little tumor binding.
4.1.1. LAB MEDIA Figure 2 - Editor, with ‘strong specific binding of Texas red labeled CLT1 to tumor’, point out the red structure on the top right and the 1. in the top left panel.  For ‘while the non-specific scrambled peptide shows very little tumor binding, point out the very weak red signal that’s in the same location as the 1. in the bottom left panel and the green in the bottom middle panel.

4.2. This figure shows typical pre and post-injection contrast enhanced T1-weighted images.  The targeted agent results in greater and longer enhancement in tumor tissue compared to non-targeted scrambled agents.  Contrast enhancement in the urinary bladder gradually increases over time, indicating that the contrast agents were excreted via renal filtration.  Quantitative signal analysis reveals that the targeted agent produced more significant signal enhancement in the tumor tissue than the control agent (p<0.05) up to 30 minutes.  The biodistribution study shows the agent has minimal Gd retention in the main organs and tissues 2 days after injection.  Our preliminary data shows that CLT1 targeted MRI contrast agents can be specifically delivered to the tumor at a relatively low dose.
4.2.1. LAB MEDIA Figure 3
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 

5. 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.
5.1. Author name _Zheng-Rong Lu_: We have demonstrated that molecular MRI of prostate cancer can be achieved by the proper selection of an abundant molecular target in tumor microenvironment using a small peptide-targeted contrast agent.
5.2. Author name Zheng-Rong Lu: After watching this video, you should have a good understanding of how to develop techniques for molecular MRI of small malignant tumors with a targeted MRI contrast agent.
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 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.

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.

( 2010, Journal of Visualized Experiments


