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Authors, please fill out the unanswered questions below.  
A. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)_____Y____ 
Can you record movies/images using your own microscope camera? (Y/N)____Most,not all steps, exceptions noted below_ 
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope ___ZEISS LSM 7MP__________________________________ and step numbers to be recorded through microscope: _____________________________________________ 
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.
B. Does your protocol include software usage? (Y/N) _Y_______ 
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 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.) ___________2.2,2.4,2.8,3.4,3.8_____________________
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.) ___The most difficult step is finding the pipette under 2 photon imaging lateral to target glomerulus.  The critical steps to ensuring correct 3D positioning are careful alignment and registration positioning of the pipette in step 3.5 and 3.6, and proper positioning to the correct z coordinate in step 3.8.  Once the pipette is correctly positioned in the Y dimension (by centering directly over the glomerulus during step 3.5) and the Z dimension (by moving to the correct Z depth in step 3.8), all that remains is to drive the pipette in the X dimension until it appears in view at the correct Z depth in step 3.12
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? (Y/N) ___N____ If yes, how far apart are the locations?  N/A
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. Michael Hutchens: This method can help answer key questions in single-nephron renal physiology, such as the rate of glomerular filtration of systemic proteins and metabolites and the contribution of tubular transporters to single nephron physiology. 

1.2. Michael Hutchens: The main advantage of this technique is that micropuncture access to Bowman’s space and the cortical nephron is assured in mice.  All the tools of in vivo microscopy including genetic reporting and fluorescent tracers may also be used for single-nephron, quantitative study.
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. Author Name: The implications of this technique extend toward therapy (or diagnosis) of_______, because ________.  

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. Katsuyuki Matsushita: Generally, individuals new to this method will struggle because it requires a sequence of preparation steps.  We have designed each step with a check step, for example, imaging the pipette tip.

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 1.8 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 ______________, a postdoctoral fellow 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 the Institutional Animal Care and Use Committee (IACUC) at Oregon Health & Science University
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. Kidney Stabilization and Injection
2.1. After confirming a lack of response to toe pinch [1-WIDE-TXT], apply ointment to the mouse’s eyes [2-ECU] and use tape to immobilize the extremities [3-ECU].

2.1.1. Talent pinching toe (TEXT: Anesthesia: 4% -> 1.5-2.5% isoflurane)

2.1.2. Ointment being applied

2.1.3. Tape being applied to one limb
2.2. Use a depilatory cream to remove all of the hair on the left side of the animal [1-CU] and use the spleen to locate the left kidney through the skin on the dorsal and caudal side of the spleen [2-ECU].

2.2.1. Cream being applied

2.2.2. Shot of hair-free side of mouse, then spleen and kidney being indicated (Video Editor: please emphasize spleen and kidney when mentioned if necessary)

2.3. Make a 0.5-cm incision in the skin [1-CU], followed by a smaller incision in the peritoneum just large enough for the kidney to push through [2-CU].

2.3.1. Skin incision being made

2.3.2. Peritoneal incision being made

2.4. Extrude the kidney with gentle pressure [1-ECU] and place a polysiloxane kidney stabilizer form around the tissue [2-CU].
2.4.1. Kidney being extruded
2.4.2. Stabilizer being placed around kidney
2.5. Line the kidney up with the spacer such that the lateral-most surface of the kidney extends beyond the stabilizer by about 1 mm [1-ECU] and fix the kidney to the form with cyanoacrylate adhesive [2-CU].
2.5.1. Kidney extending beyond stabilizer
2.5.2. Adhesive being placed/kidney being fixed
2.6. Glue a head plate to the stabilizer form [1-ECU] and mount the head plate to mounting bars on the base plate [2-CU].
2.6.1. Head plate being glued to form
2.6.2. Head plate being mounted
2.7. Fill the well in the polysiloxane support with 1% agarose solution [1-ECU] and hold a 10-mm coverslip on top of the form until the agarose is firm [2-CU].
2.7.1. Agarose being added to well
2.7.2. Coverslip being placed onto form
2.8. Seal the coverslip to the head plate with glue [1-ECU] and create a ring around the coverslip with dental cement [2-CU].
2.8.1. Glue being placed
2.8.2. Dental cement ring being placed
2.9. Then inject 100-150 microliters of FITC-dextran retro-orbitally [1-ECU-TXT] and quickly move the mouse and fixation plate to the 2-photon microscope stage [2-MED].
2.9.1. FITC-dextran being injected (TEXT: i.e. 2x106 Da, 5% solution)
2.9.2. Talent moving mouse to microscope stage
3. Glomerulus Selection and Bowman’s Space Fluid Aspiration
3.1. After manually focusing on the kidney surface [1-WIDE], switch to the non-scanning 2-photon mode [2-MED] and explore the imaging window to locate a glomerulus that is greater than 30 micrometers below the coverslip and less than 400 micrometers from the lateral kidney capsule [3-SCREEN].
3.1.1. Talent at microscope, looking for kidney surface

3.1.2. Talent switching viewing mode

3.1.3. *To be provided by Authors: Glomerulus being located

3.2. Record the lateral and vertical distance to the point on the renal capsule directly to the pipette-side of the glomerulus [1-MED/SCREEN] and raise the objective focal point about 1 cm into the water column without changing the x and y stage coordinates [2-CU].

3.2.1. Talent recording distance to puncture point OR *To be provided by Authors: Shot of distance from glomerulus to puncture point

3.2.2. Objective being raised

3.3. Drive the pipette tip into the water column [1-CU] and turn on the DAPI (DAP-ee) excitation [2-MED].
3.3.1. Pipette being inserted into water column

3.3.2. Talent selecting DAPI excitation

3.4. Move the pipette in the x and y dimensions to the point of maximal fluorescence of the tip. This will be the center of the objective [1-SCREEN-TXT].
3.4.1. *To be provided by Authors: 
Tip being moved to point of maximal fluorescence (TEXT: Ocular pipette location is difficult w/o precise prepositioning)

3.5. Change the excitation setting to red fluorescent protein [1-MED] and visualize the pipette within the ocular to allow precise centering in the ocular view [2-SCOPE/SCREEN].
3.5.1. Talent selecting RFP

3.5.2. Pipette being centered in ocular 
view OR *To be provided by Authors: Pipette being centered

3.6. Switch back to 2-photon to find the pipette under the live 2-photon view [1-CU] and place the tip precisely in the center of the image. This is the registration position [2-SCREEN].
3.6.1. 2-photon being selected
3.6.2. *To be provided by Authors: Tip being placed in center of image

3.7. Then save an image of the pipette [1-SCREEN] and register the stage and the micropipette controller coordinates [2-MED].
3.7.1. *To be provided by Authors: Image being saved

3.7.2. Talent recording coordinates 
3.8. Remove the pipette from the water column in the x axis without moving the y and z axes and move the pipette Z to the target glomerulus Z coordinate [1-SCREEN].

3.8.1. *To be provided by Authors: Pipette being removed in x axis, then pipette being moved Z

3.9. Move the pipette Y to the target glomerulus Y coordinate and move the 2-photon live view first to the target glomerulus Z and then to the edge of the kidney [1-SCREEN].

3.9.1. *To be provided by Authors: Pipette being moved Y, then 2-photo live view being moved to target glomerulus Z, then to edge of kidney

3.10. Note the stage X and calculate the kidney edge pipette X using the offset from the registration stage X [1-MED-over the shoulder].
3.10.1.  *To be provided by Authors: Talent entering data into spreadsheet/calculating kidney edge PX

3.11. Increase the stage X to move the stage toward the pipette until the edge of the kidney is far to the left of the screen while remaining visible [1-SCREEN].
3.11.1.  *To be provided by Authors: Stage being moved toward pipette until kidney is at far left of screen 
3.12. Quickly advance the pipette to about 100 micrometers away from the kidney edge pipette X as just calculated, increase the red gain, and begin advancing the pipette tip slowly to the kidney edge under live 2-photon imaging while monitoring the red pixel histogram [1-SCREEN].

3.12.1.  *To be provided by Authors: Pipette being advanced quickly, then red gain being increased, switch to 2-photon view, then tip being advanced slowly (Video Editor: please emphasize red histogram when mentioned)

3.13. Drive the pipette in the X axis slowly to the glomerulus target pipette X, keeping an eye on the stage X. Upon reaching the glomerulus, document the position with a z-stack [1-SCREEN-TXT].

3.13.1.  *To be provided by Authors: Pipette being driven slowly in X-axis, then z-stack being obtained (TEXT: Confirm glomerulus has not shifted upon micropipette insertion)
3.14. With the pipette in position, set the micropump to inject 100 nanoliters of perfluorodecalin [1-CU] over 2 minutes to ensure patency of the pipette and to reduce confounding from pipette plugging during entry [2-SCREEN-TXT].
3.14.1.  Pump being set

3.14.2.  Perfluorodecalin being injected (TEXT: Reimage to ensure pipette position)
3.15. After 4-6 minutes of filtration, set the micropump to aspirate up to 300 nanoliters at a rate of up to 50 nanoliters/min [1-MED].
3.15.1.  Talent setting micropump 

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.
Author name, Step      :   (write your 1st optional statement here)  
Author name, Step      :   (write your 2nd optional statement here)  
4. Results

: Representative Bowman’s Space Micropuncture and Analysis
4.1. This beautiful, near-surface glomerulus demonstrates favorable imaging due to the surface position of the glomerulus at 20 micrometers below the renal capsule [1-LM] but is too close to the surface, as the pipette would hit the coverslip [2-LM].
4.1.1. Authors: please upload the images from Figure 3C and 3D together in a new .ai or .psd file without the C and D labels through the submission link: please emphasize green glomerulus in original Figure 3C

4.1.2. Figure 3CD: no animation

4.2. These glomeruli are optimally-positioned, with the lateral edges 250 micrometers to the right [1-LM] and appearing less sharp because of the diffraction caused by their 70-micrometer depth from the capsule, both factors that make the glomeruli accessible [2-LM].

4.2.1. Figure 3CD: please outline/emphasize right lateral edges of bright green glomeruli in original Figure 3D

4.2.2. Figure 3CD: no animation

4.3. In this typical renal entry image, a mean intensity projection from a z-stack with orthogonal views reveals the pipette tip within Bowman’s space [1-LM]. Note the red pipette tip spectral artifact from the extremely bright fluorescence of the quantum dots arranged on the conical section of the tip [2-LM].
4.3.1. Authors: please upload the images from Figure 4A through the submission link as its own .ai or .psd file without the A label: please emphasize red staining in center of image

4.3.2. Figure 4A: please outline/indicate round tip of red staining in center of image

4.4. Here a volume rendering from a z-stack acquired after positioning a pipette in Bowman’s space shows a pipette tip within the space abutting the capillary tuft [1-LM].
4.4.1. 0128a-3dview03162018-3.avi: no animation OR emphasize red tip image
4.5. If a pipette with a too-large opening is used, the renal capsule can break, causing subcapsular bleeding [1-LM] and entry of the blood into the pipette lumen [2-LM].

4.5.1. Authors: please upload the images from Figure 5 through the submission link as its own .ai or .psd file without the arrow: please emphasize green arc of blood on outside of image and inside of red pipette

4.5.2. Figure 5: please add arrow as in original Figure 5 with accompanying “RBC” text

4.6. Using this method, 17 proteins, primarily of low molecular weight, have been identified from a minimum of 2 unique peptides per protein [1-LM].
4.6.1.  Matsushita table 1.xlsx: please emphasize protein column
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. Author Name: While attempting this procedure, it’s important to remember to ___________.

5.2. Michael Hutchens: Coupled with this procedure, other methods like mass spectrometry, ion-sensitive electrode measurements, and fluorescent antibody injection can be performed in order to answer additional questions about the role of luminal solutes in tubular and glomerular physiology.

5.3. 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).

5.4. 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.   

*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. 
Insert the filenames of all the media to be included into the video here.
4.1.1 -- F3_as_requested06122018.ai 
4.3.1 -- F4_as_requested06122018.ai

4.5.1 -- F5_as_requested06122018.ai

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.

�“record the coordinates of the stage at the target glomerulus” – this could be JOVE-shot video of the LED coordinate display or screen-captured entry of the coordinates into the supplemental web calculator (the javascript file provided as a supplemental file to the manuscript).  The coordinates are critical to the most difficult step, ensuring that the pipette arrives at the glomerulus.  The vertical distance is the z coordinate at the surface, minus the z coordinate at the glom depth.  This will require highlighting a number on the screen while showing the depth changing in the imaging window on the screen capture.





�This is not screen captured, and not shot through the oculars.  I think the shot here is close to the microscope stage, centered below the microscope objective as the pipette tip moves to the point of maximal fluorescence.  The end of the shot would look like figure 2. 


�This is screen capture (of the mouse pointer hovering over the RFP button?) or filming of “talent” selecting RFP on the screen.


�This shot is filmed through the ocular.


�These steps (3.8 and 3.9) are really the same step.


Since we only went up in the Z dimension above the target glom in step 3.2, the pipette Y and glom Y are already the same value, and the pipette Y does not need to be changed.  The pipette is withdrawn from the water column (3.8) and the pipette Z coordinate is changed to drop below the coverslip.  This is actually best shown with camera-shot video, close to the scope objective as in figure 2 (shot of pipette moving right, then down).  Then a shot of the LED display of the pipette 3-axis controller screen showing the Z coordinate changing.





�Authors: Please make any requested Figure modification as indicated with yellow highlighting (unhighlighted figure modifications notes are for the Video Editor).


�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.
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