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Authors, please fill out the unanswered questions below.  
A. Microscopy: Does your protocol involve video microscopy? N
B. Does your protocol include software usage? N
C. Which steps of from the protocol section below will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (You do not need to include steps that will be screen captured. Please do not list entire sections.) STEPS 2.8, 2.9.2.10 and 2.11
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

D. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.) STEP2.8. To ensure success the catheter needs to be inserted without any resistance. If there is resistance, you need to remove the catheter and start over again. Validation of correct placement of the catheter is described in step 2.10
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

E. Will the filming need to take place in multiple locations? N


1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance. Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
A.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

Authors: Below are statements we would like you to complete that provide additional information about the significance of your protocol. You may revise the given prompts as necessary to improve the sentence flow.

Please complete the following two statements and indicate the name of the author who will give the statement. If only one author is giving interview statements, the same author may speak both statements. Please restrict the length of each statement to no more than 30 words.

1.1. Emilio Casanova: Orthotopic transplantation of mouse lung adenocarcinoma cells into syngeneic graft recipients allows studying tumorigenesis under the presence of a fully active immune system under physiologic conditions.. 

1.2. Herwig Moll: Gene editing of tumor cells before transplantation makes this model an attractive and time saving approach to study the impact of genetic factors on tumor growth and gene expression profiles.
B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

Authors: The following statements may be spoken by additional authors if desired. These statements must be completed by different authors than those who gave the required statements, and no more than one statement can be spoken by each additional author. Please restrict the length of each statement to no more than 30 words. You may revise the given prompts as necessary to better fit your protocol, but please remember that the total introduction length cannot exceed 150 words. 

1.3. Julian Mohrherr/Kristina Breitenecker: As compared to inducible, autochthonous lung tumor models this method avoids extensive breeding of mice and therefore represents a refinement of lung cancer mouse models.  

1.4. Author Name: Though this method can provide insight into ____________, it can also be applied to other systems (model organisms, studies of disease, organ systems), such as ____________.

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

1.6. Author Name: Visual demonstration of this method is critical as the ______________ steps are difficult to learn, because _______________.   

C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
Authors: If any individuals will be doing demonstrations on camera but are not assigned a speaking part in the introduction section, please use statement 1.7. to introduce these individuals (for example, the PI introduces a student not speaking on camera). Please use this statement ONLY if the demonstrator has not given an interview statement and limit the statement to no more than 30 words.
1.7. ** Author Name: Demonstrating the procedure will be NAME, a (technician, post doc, grad student) from my laboratory. (Add additional mention of demonstrators as necessary). 
1.7.1. Interview style: Author saying the above 

1.7.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
*Note to the Authors: Goal and interview statements will be edited to conform to the specified number and length restrictions. I am happy to help if you have any questions.
D. Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.8. Procedures involving animal subjects have been approved by by the Austrian Federal Ministry of Science, Research and Economy. 
1.9. 
1.10. 
Protocol
: (read by voice talent at JoVE)
Authors: To ensure that your protocol can be filmed in a single day, the protocol text must be limited to 30 steps (marked with two-digit numbers, e.g. 2.1., 2.2.) and/or 60 "shots" (designated by a three-digit number, e.g. 2.1.1, 2.2.2). The scope of the scripted protocol text should include only those aspects of the procedure that require visualization to be well understood.     
2. Orthotopic Transplantation via Intratracheal Delivery
2.1. Twenty-four hours before the transplantation, seed mouse lung adenocarcinoma cells isolated from KP mice [1-WIDE-TXT] at an approximately 50% confluency in standard culture medium at 37 °C and 5% CO2 with a 95% relative humidity [2-MED-TXT].

2.1.1. Talent adding cells to culture dish, with medium container visible in frame [TEXT: i.e. KrasLSL-G12D:p53fl/fl (KP) mice]
2.1.2. Talent placing dish into incubator (TEXT: See text for all medium/reagent preparation details)
2.2. The next morning, detach the cells with 1 mL of 0.05% trypsin-EDTA per 10-cm culture dish for 5 minutes [1-MED-over the shoulder] and resuspend the dissociated cells with 9 mL of standard culture medium in a 50-mL conical tube [2-CU].
2.2.1.  Talent adding trypsin-EDTA to at least one plate, with trypsin-EDTA container visible in frame
2.2.2. Cells being added to 50-mL tube, with medium container and hemocytometer visible in frame

2.3. After counting, collect the cells by centrifugation [1-MED-TXT] and resuspend the pellet at a 2 x 107 KP cell/mL serum and antibiotic-free RPMI medium supplemented with 0.01 M EDTA on ice [2-CU]. 
2.3.1. Talent adding tubes to centrifuge (TEXT: 5 min, 300 x g, Authors: at what
 temp?)

2.3.2. Shot of pellet, then medium being added to cells, with medium container label visible in frame

----

2.4. Next,
 use scissors to remove the end of a catheter needle [1-ECU] and push the catheter completely over the end of the needle [2-CU].

2.4.1. Needle tip being cut

2.4.2. Catheter being cut over needle

2.5. After confirming a lack of response to toe pinch [1-ECU], apply ointment to the eyes of an anesthetized, syngeneic, 8-12-week-old mouse [2-CU-TXT] and hook the upper incisors over a suture strung across an intubation platform with the chest perpendicular to the suture [1-ECU].
2.5.1. Toe being pinched

2.5.2. Ointment being applied (TEXT: Anesthesia: ketamine 100 mg/kg + xylazine 10 mg/kg s.c.)
2.5.3. Incisors being hooked
2.6. Place a fiber optic cable between the front limbs to illuminate the chest [1-CU] and carefully open the mouth [2-CU], using disinfected, flat forceps to extract the tongue [3-ECU].
2.6.1. Cable being placed between limbs

2.6.2. Mouth being opened

2.6.3. Tongue being extracted

2.7. Look for the emission of white light to locate the larynx, epiglottis, and arytenoid cartilages [1-CU].
2.7.1. Shot of light/tissues
2.8. Once the opening of the trachea is clearly visible, gently slide the catheter into the trachea up to but not beyond the bifurcation to guarantee an even distribution of the lung adenocarcinoma cells within the lungs [1-CU].
2.8.1. Catheter being inserted

2.9. Quickly remove the needle from the catheter [1-ECU] and check whether white light can be observed shining through the catheter [2-CU].

2.9.1.  Needle being removed

2.9.2.  Shot of white light shining through catheter

2.10. To confirm a proper placement of the catheter within the trachea, attach a 1-mL syringe of water to the catheter [1-CU]. The water in the syringe should move rapidly up and down in time with the breathing [2-ECU].
2.10.1.  Syringe being attached

2.10.2.  Shot of water moving up and down 

2.11. Before delivering the cell suspension, warm the cells by hand [1-MED]. Then dispense 50 microliters of cells into the catheter [2-CU].
2.11.1.  Talent warming cells

2.11.2. Cells being delivered
2.12. As soon as the suspension is aspirated [1-ECU], attach an empty 1-mL syringe to the catheter [2-CU] and dispense 300 microliters of air to ensure a consistent distribution of the tumor cells within the lungs [3-CU].
2.12.1. Suspension being aspirated
2.12.2.  Syringe being attached

2.12.3.  Air being dispensed 

2.13. Then gently remove the catheter [1-ECU] and place the mouse on a heat pad with monitoring until full recumbency [2-MED].
2.13.1.  Catheter being removed

2.13.2.  Talent placing mouse onto heat pad (Videographer: More Talent than mouse in shot)
3. Lung Preparation for Flow Cytometry

3.1. At the appropriate experimental endpoint, soak the carcass in 70% ethanol [1-WIDE-TXT] and secure the animal to a dissection board with tape [2-CU].

3.1.1. Talent soaking mouse, with ethanol container visible in frame (Videographer: More Talent than mouse in shot) (TEXT: Euthanasia: Anesthesia + cervical dislocation)
3.1.2. One limb being taped
3.2. Make a ventral midline incision [1-ECU] and gently invert the skin to expose the thoracic wall muscles and the abdominal organs [2-CU].
3.2.1. Incision being made

3.2.2. Skin being inverted/muscles and organs being exposed

3.3. Use scissors to puncture the diaphragm [1-ECU] and to cut the ribs, exposing the thoracic cavity [2-CU].
3.3.1. Diaphragm being punctured

3.3.2. Ribs being cut/cavity being exposed 

3.4. Cut a small opening in the left ventricle [1-ECU] and use a 27-gauge needle to perfuse the lung three times through the right ventricle with 6-8 mL of ice-cold PBS per infusion [2-CU].

3.4.1. Ventricle being cut

3.4.2. Lung being perfused

3.5. After the last perfusion, the lungs should be completely clear of blood and appear white [1-CU].

3.5.1. Shot of white lungs

3.6. Harvest the lungs [1-MED] … and use scissors to mince the tissue into small pieces [2-CU].
3.6.1. Talent placing lung into dish

3.6.2. Tissue being minced
3.7. Transfer the lung fragments into a 2-mL microcentrifuge tube containing 1.5 mL of lung digestion buffer for a 30-60-minute incubation at 37 °C with shaking [1-MED].

3.7.1. Talent adding pieces to tube, with digestion buffer container visible in frame

3.8. At the end of the digestion, transfer the cell suspension through a 70-micron cell strainer into a 50-mL tube [1-MED] and use the end of a sterile, 10-mL syringe plunger to press any remaining tissue fragments through the filter [2-CU].

3.8.1. Talent adding cells to strainer

3.8.2. Tissue being pressed through mesh

3.9. Rinse the strainer with 15 mL of PBS supplemented with 2% FCS [1-MED] and collect the cells by centrifugation [2-MED-over the shoulder].

3.9.1. Talent rinsing strainer

3.9.2. Talent adding tube(s) to centrifuge (TEXT: 5 min, 300 x g, 4 °C)

3.10. Resuspend the pellet in 1 mL of ammonium-chloride-potassium lysis buffer for a 5-minute incubation at room temperature [1-CU] and centrifuge the cells again [2-MED].

3.10.1.  Shot of red pellet if visible, then ACK being added to cells, with ACK container label visible in frame

3.10.2.  Talent adding tube(s) to centrifuge 

3.11. Then resuspend the white blood cell pellet in 1 mL of PBS supplemented with 2% FCS [1-CU] and stain the cells for flow cytometric analysis according to the experimental protocol [2-MED].
3.11.1.  Shot of white pellet if visible, then PBS + FBS being added to cells, with PBS + FBS container label visible in frame

3.11.2.  Talent adding antibody to cells, with antibody container(s) visible in frame

OPTIONAL: Author Protocol Interviews: In this section, please submit a brief statement stressing the required technique for the single most critical step of the procedure. This will be an interview style shot, interjected into the appropriate point of the protocol section of the video. If there is no single critical step, then there is no need to fill this out. If there are two critical steps, please fill out two statements, but this is the maximum. Each statement, should be 40 words or less. Please specify who will speak these parts and which step(s) in the protocol the statement pertains to. Use the step numbers given above.
Herwig Moll, Step 2.8.:  Make sure that the insertion of the catheter is very smooth. If you feel any resistance, remove the catheter and expose the once trachea again, to avoid injuring the mouse.  
Author name, Step      :   (write your 2nd optional statement here)  
4. Results
: Representative Mouse Lung Morphology Analyses Following Syngeneic, Intratracheal, Lung Adenocarcinoma Cell Transplantation 
4.1. As expected, the survival of recipient mice was correlated to the number of engrafted cells [1-LM] and the lungs harvested at the time of death demonstrated an even distribution of tumor nodules throughout all of the lobes [2-LM].
4.1.1. Authors: please upload the graph from Figure 2A through the submission link as its own .ai or .psd file without the A label: Video Editor: please subsequently emphasize each data line with its corresponding figure key label from left to right across the graph

4.1.2. Authors: please upload the image from Figure 2B through the submission link as its own .ai or .psd file without the B label: Video Editor: please emphasize at least one tumor nodule

4.2. When comparing sections from lungs harboring
 autochthonous tumors [1-LM] with tumors following orthotopically-transplanted lung tumor cells, we did not noice any morphological differences.  [2-LM].
4.2.1. Authors: please upload the images from Figure 2C through the submission link as its own .ai or .psd file without the C label: Video Editor: please emphasize bottom autochthonous tumor image

4.2.2. Figure 2C: Video Editor: please emphasize bottom orthotopic tumor transplant image
4.3. Flow cytometric analysis of PD-L1 expression of lung cells isolated three weeks after orthotopic tumor cell transplantation into immunocompetent mice as just demonstrated [1-LM] reveals upregulation in PD-L1 cell surface marker expression compared to in vitro-cultured lung tumor cells [2-LM].

4.3.1. Authors: please upload the graph from Figure 2D through the submission link as its own .ai or .psd file without the D label: Video Editor: please emphasize blue peak
4.3.2. Figure 2D: Video Editor: please emphasize peach peak

RESULTS INSTRUCTIONS FOR AUTHORS:

Please ensure that the representative results narration is appropriate and correctly describes your images, movies, or figures. Our editors will ensure 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. The results section is limited to 200 words total. If your results section contains more than 3-4 figures, please choose the most important figures to illustrate your results. Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image. Each image or movie file supplied for the video results section should be referenced by its specific file name.
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 

     45678_Figure1.tif (Replace 45678 with your Jove video number)

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.


     45678_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 

    45678_ Figure3.tif

5.4  Conversely, some of the embryos injected with the mRNA exhibit cyclopia   

           45678_ 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?status=a3603k
5. Conclusion (said by authors on camera):
Authors: Below are statements we would like you to complete that summarize and conclude the video. Please choose the statement(s) you wish to conclude the video and indicate the name of the author who will give the statement. Please restrict the length of each statement to no more than 40 words. You may revise the given prompts as necessary to better fit your protocol.

5.1. 
5.2. Herwig Moll: Following orthotopic transplantation, also other analysis methods can be applied, including immunohistochemical analysis, mRNA profiling and so on. . 
5.3. 
5.4. 
*Note to the Authors: Interview statements will be edited to conform to the length restrictions. I am happy to help if you have any questions.
Provided Media

Authors, please list all images, movie files, or 3-D rendered animations that are to be included in the video per editor’s request. The step in the script/video where the files will be inserted should be indicated before the file name (please do not name files with step number, as step numbers may change with revisions). For example:

3.1.1. Figure1.tif - dual color imaging of tumor angiogenesis at 40X 

3.1.2. 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. 
4.1.1. Figure2A.psd
4.1.2. Figure 2B.psd

4.1.3. Figure 2C.psd

4.1.4. Figure 2D.psd
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 in the email accompanying the finalized script.

�


�Not sure how to define location... It will be all at the same campus. But if we include the harvesting of the cells, we’ll need to do it in the cell culture room, while all mouse procedures will be in the dissecting room. It’s a 1 minute walk….


�Authors: Each section must contain a minimum of 5 steps, so some sections were combined.


�Room temp


�This is all standard cell culture. Not sure if we should really show this, kind of boring.


�Here we need to change to the animal dissection room. I am not sure if we need to capture the cell culture, since this is basic and everyone knows how to passage and harvest these cells? But if it is ok to change location, we can certainly do that. 


�Here we could start showing the materials needed to perform the procedure, i.e. catheder, 1 ml syringe with water, empty 1ml syringe, pipette + filter tips, ointment, anesthetic, intubation platform, forceps


�I think this is again a very standard procedure. If we want to include this we would need to move to the cell culture room again (staring from 3.8.)


�Authors: The Results section is restricted to ~200 words of narrative. If you would like to highlight other data, please revise this section accordingly, keeping in mind the word count restriction. Please note that we cannot include narrative without an accompanying visual.


�These tumors were not transplanted. 
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