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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 you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: _____We can record our own but your’s will probably be better_______________
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)__N__ If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps by their protocol number. _2.3, 2.4_3.1-3.3__4.1_______________________

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list the step by its protocol number.___3.2 and 3.3, success requires steady hand, attention to detail, practice_________

E.  Will the filming need to take place in multiple locations? (Y/N) __N___ If yes, how far apart are the locations? ___________________________________________________

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.  
Create and opening incision on the lateral side of the animal

Expose the rib bone

Remove the rib either along with the periosteum or leaving the periosteum behind

Close the incisions

Procedural Narrative:
The overall goal of this procedure is to __create a large-scale resection in the bony portion of a rib as a model for skeletal repair____________ . (Intro)
This is accomplished by first ________creating and opening incision though the skin on the lateral side of the animal__________________________. (P1)
The second step is to _____expose the rib bone____________________. (P2)
Next, the  _______a portion of the rib bone is removed either along with the surrounding connective tissue sheath, called the periosteum or leaving the periosteum behind_______________________ . (P3)
The final step is _____close the incisions and allow the animal to recover_________________________. (P4)
Ultimately, _this model for bone repair can be used to show _the cellular and molecular events that occur during large-scale skeletal repair in a mammal__ _____. (P5)
Conceptual Narrative:
The overall goal of the following experiment is to __(insert overall goal here; e.g. observe the effect of your treatment on cell migration using wound healing assays)____. (Intro)
This is achieved by (1st step of protocol e.g. adding NGF to cells) to _(goal of 1st step - e.g. induce cell differentiation)__. (P1)
As a second step, _(insert 2nd step)__, which __(insert goal of 2nd step)_________ . (P2)  

Next, __(insert 3rd step)_____in order to___(insert goal of 3rd step)_________. (P3)
The results show _(effect of treatment - e.g.  differences in protein expression in NGF treated cells_ based on  ___(method of analysis - e.g. Western blotting analysis)__. (P4)
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).   
please see uploaded PPT file
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)

Only one statement should be chosen and completed per author
1.1. Author name _________: The main advantage of this technique over existing methods, like __________, is that ___________.   

1.2. Author name ________: This method can help answer key questions in the _________ field, such as _________________.  

1.3. Author name _________: The implications of this technique extend toward therapy (or diagnosis) of_______, because ________.  

1.4. Author name _Nikita Tripuraneni_______: Though this method can provide insight into __the mechanisms involved in healing the rib bone__________, the findings will also be useful for understanding and improving skeletal repair in other parts of the body.

1.5. Author name _______: Generally, individuals new to this method will struggle because ______________.

1.6.  Author name ________: I/We first had the idea for this method, when I/we ___________.

1.7. Author name ___Marissa Srour______: Visual demonstration of this method is critical as __manipulating the surgical tools requires precision and a successful surgery involves knowing where the different tissues are located.

1.8. **Author name _Francesca Mariani_______: Demonstrating the procedure will be ___Nikita Trupuraneni and Marissa Srour, both graduate students in my laboratory_____ a _______ (technician, post doc, grad student) from my laboratory. (Add additional mention of demonstrators as necessary).  

1.8.1. Interview style: Author saying the above 

1.8.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
Protocol (read by voice talent at JoVE):
Authors:  In order to ensure that your protocol can be filmed in a single day, the protocol text must be limited to 30 steps – each step being defined as 3 lines of 12 pt text in our formatting style below.  This amounts to 3 pages of protocol text.  The scope of the scripted protocol text should include only those aspects of the procedure that require visualization in order to be well understood.     

2. Preparation for Surgery
2.1. After preparing the surgical area and the necessary sterile tools and supplies, induce anesthesia by placing a sexually mature mouse (TEXT: 20-30g and 1-3 months old) into an induction chamber with 4% isoflurane. 

2.2. Once the mouse is anesthetized, apply ointment to the eyes of the mouse and confirm the depth of anesthesia by performing a toe pinch. There should be no reaction to the toe pinch. 

2.3. Place the mouse on a heat pad on the stage of a dissecting microscope with the nose cone of the anesthesia maintenance hose placed over the nose of the mouse. Ensure that the mouse is in a lateral position. 
2.4. Adjust the isoflurane to 2-3% for maintenance and watch the breathing rate. Then inject buprenorphine (TEXT: 0.05 mg/kg) subcutaneously via a 25G needle for pre-emptive post-surgery pain. The leg may twitch which is a normal response. 
3. Excising the Rib
3.1. First select the desired rib by palpating from the rostral most rib, which is counted as number one. In this video, a portion of rib number 10
 will be removed. 

3.2. Shave the area over the rib and then clean with povidone-iodine followed by isopropanol three times. 

3.3. After creating a 2 cm incision through the skin, muscle and fat layers above the rib to excised, place all three layers into a retractor to expose the surgical area while minimizing the size of the incision. 
3.4. Then use a 5 mm scalpel to cut through the intercostal muscles above the rib at a location 5 mm proximal to the chondrocostal joint where the rib is not as highly curved.  Then carefully separate the muscle from the bone with fine tip forceps. 

3.5. Next, to create a resection while retaining the periosteum in the animal, cut through the periosteum along the length of the rib. Then use fine tip forceps to very carefully separate the delicate periosteum laterally from the underlying bone. (TEXT: Omit this step if resection of both the bone and periosteum is required). 
3.6. Now use fine microscissors to make a cross section through the bone at one end. If needed, measure the resection with a reticule in the microscope or a ruler type gauge. Carefully lift the bone out of the periosteum and cut the other end. 

3.7. Immediately place the removed rib into 4% paraformaldehyde for future analysis. 

3.8. If bleeding occurs as a result of cutting the bone, apply pressure at the cut end with a cotton-tipped swab for 4-5 seconds to stop the bleeding.

3.9. To close the incision, suture the intercostal muscles over the top of the remaining periosteal sleeve with three or four 9-0 sutures (Authors – are these continuous or discontinuous sutures
?). Place the sutures directly above the cut ends of the rib, to act as indicators for surgery location.
3.10. Remove the retractor and then suture the overlying muscle and fat with 9-0 sutures (Authors – are these continuous or discontinuous
?), suturing each layer separately in mice with particularly thick layers of muscle or fat. 

3.11. Close the skin with four to five 7-0 sutures and then secure the incision with tissue adhesive, pinching the edges together with large forceps. 

3.12. Slowly wean the mouse off isoflurane by adjusting the concentration to 1% for a few minutes and then turn off the isoflurane. 

3.13. Place the mouse under a heat lamp and leave until consciousness is regained. After consciousness is regained and throughout the healing period, the mouse should move and ambulate normally and show no signs of distress.
4. Recovery and Analysis
4.1. Once the incision is dry, house the mouse in a clean cage with free access to food and water. Females can be co-housed but males must be housed alone to prevent fighting. 
4.2. Provide post-operative pain management including the administration of buprenorphine in an oral gelatin form at 0.5mg/kg every 12 hours for 48 hours. Oral administration does not require restraining the animal, which might cause pain to the thoracic region.
5. Results: Examples of Rib Resections
5.1. This image shows a 4.5 mm rib resection collected immediately after surgery. No bone fragments are left behind. The sample was stained with alizarin red and cleared in 80% glycerol. The arrowheads indicate the location of the cut ends. 
5.1.1. LAB MEDIA: 52375_Mariani_Figure1_panelA

5.2. This is the removed rib portion from the rib cage in the previous image without the periosteum attached. 
5.2.1. LAB MEDIA: 52375_Mariani_Figure1_panelB
5.3. The histological section stained with hematoxylin and eosin shown here illustrates that there is minimal periosteum attached to the bone, as indicated by the yellow arrowheads on the left, and no periosteum to the right. The yellow asterisk indicates the bone marrow cavity. 
5.3.1. LAB MEDIA: 52375_Mariani_Figure1_panelB’
5.4. This image shows a removed rib portion with the periosteum still attached…

5.4.1. LAB MEDIA: 52375_Mariani_Figure1_panelC
5.5. …and this histological section shows the intact periosteum overlying the bone, as indicated by a yellow bracket. The yellow asterisk again indicates the bone marrow cavity

5.5.1. LAB MEDIA: 52375_Mariani_Figure1_panelC’

5.6. This image shows a skeletal preparation after 2 months of healing following resection with the intact periosteum inside the mouse. Complete repair of the region can be observed. 
5.6.1. LAB MEDIA: 52375_Mariani_Figure2_panelA
5.7. This histological section of the skeletal preparation just shown demonstrates a restoration of the lamellar bone walls and the bone marrow cavity. 

5.7.1. LAB MEDIA: 52375_Mariani_Figure2_panelA’
5.8. This image shows a skeletal preparation following 3 months of healing after removing both a rib portion and the surrounding periosteum. There was only minimal repair at the cut end shown at the left of the panel. The yellow arrowhead points to the chondrocostal joint. 

5.8.1. LAB MEDIA: LAB MEDIA: 52375_Mariani_Figure2_panelB

5.9. This histological section of the previously shown skeletal preparation shows granulation tissue, adipose, and muscle cells filling in the site of resection. 
5.9.1. LAB MEDIA: 52375_Mariani_Figure2_panelB’. 
Authors – please resubmit all multi-paneled figures as single images, with the ‘A’ ‘B’ etc. removed. It also helps if you can name the files according to the convention above. 
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)
Authors: Below are statements we would like you to complete that summarize and conclude the video. Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol. In addition to choosing and filling out the appropriate statement, please enter the name of the individual who will say each line. You may revise the given prompts if necessary to better fit your protocol.
6.1. Author name _Nikita Tripuraneni__: Once mastered, this technique can be done in __under one hour__________ (hours/min) if it is performed properly.

6.2. Author name ________: While attempting this procedure, it’s important to remember to ___________.

6.3. Author name _Marissa Srour_______: Following this procedure, other methods like __creating resections in the cartilage portion___________ can be performed in order to answer additional questions like _how large-scale cartilage repair occurs____________.

6.4. Author name ________: After its development, this technique paved the way for researchers in the field of __________ to explore _____________ (subdivision of field, disease, natural phenomenon) in __________( model organism, patient demographic, organ system).

6.5. Author name __Francesca Mariani_______: After watching this video, you should have a good understanding of how to _create a resection in the bone portion of the rib to study skeletal repair___________ (restate overall goal of the procedure mention specific steps).

6.6. Author name _________: Don't forget that working with _____________(reagent, pathogen, instrumentation) can be extremely hazardous and precautions such as ____________ should always be taken 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, .eps, 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.
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