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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? Yes  

Can you record movies/images using your own microscope camera? Yes 

B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? Yes

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) 
2.9, 2.12, 2.16, 3.1, 3.9
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.) 
2.1 (having a clear and comprehensive database is germane for the success of this step) and 3.9 (performing analysis by means of digital pathology helps in the navigation between multiple areas of multiple tumors)

E.  Will the filming need to take place in multiple locations? (Y/N) ___Y____ If yes, how far apart are the locations? _____________________________6 minutes walking______________________

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. Experimental Goal: (read by voice talent at JoVE)
The overall goal of this laboratory procedure is to simultaneously define, quantify, and compare HER2 (pronounced as “hur-two”) intra-tumor genetic heterogeneity in a large series of heterogeneously processed breast cancers by means of high-throughput silver in situ hybridization (Intro).
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Nicola Fusco: This method can help address key issues in breast cancer translational research, such as the study of HER2 gene amplification heterogeneity in large cohorts of cases retrieved form pathology archives [1-MED].
1.1.1. Nicola speaks toward camera, interview style. 
1.2. Nicola Fusco: The main advantage of this technique is that it allows for high-throughput HER2 SISH analysis across different topographic areas of heterogeneously processed breast cancers [1-MED]. 
1.2.1. Nicola speaks toward camera, interview style. 
C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Chiara Corti: Generally, individuals new to in situ hybridization will struggle because retrospective studies typically require the analysis of archival samples that underwent different fixation, processing, and storage procedures [1-MED].
1.3.1. Chiara speaks toward the camera, interview style.
1.4. Gianluca Lopez: We first had the idea for this method when we decided to re-classify all breast cancers from our institutional database since 2003 [1-MED].
1.4.1. Gianluca speaks toward the camera, interview style.
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.5. Nicola Fusco: Demonstrating the procedure will be Giulia Ercoli, a technician from our laboratory [1-MED]/[2-MED].  

1.5.1. Nicola speaks toward the camera, interview style.  Editors, please use 1.5.1 as the audio and 1.5.2 as the visual for 1.5.
1.5.2. Giulia looks up from workbench or desk or microscope and acknowledges the camera.
E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.6. All laboratory procedures shown in this video have been approved by the Institutional Review Board (IRB) [1-Title Card].
1.6.1. Title Card
Protocol: (read by voice talent at JoVE)
Editors, please utilize zoom bubbles to highlight the action being performed in the SCREEN capture movies.
2. Design and Construct Tissue Microarrays (TMAs) Based on the Kononen Technique
2.1. Begin this protocol with selection of patients and tissue specimens as described in the text protocol [1-Title Card].
2.1.1. Title Card and talent select results [SCREEN]
2.2. Create and open a new spreadsheet file incorporating the records of the distinct areas of each case [1-MED-over the shoulder].  Include separate columns for Case ID, Block ID, Area ID, tissue type, topography, morphology, biomarkers status, and all other immunohistochemical features available [2-SCREEN].
2.2.1. Talent creates and opens a new spreadsheet file. 2.2.1. and 2.2.2 are combined into single shot.
2.2.2. 56686_Fusco_SCREEN_2.2.2: Screen capture movie as talent sets up separate columns for Case ID, Block ID, Area ID, tissue type, topography, morphology, biomarkers status, and all other immunohistochemical features available
2.2.3. All over the shoulder clips for chapter 2 Added shot? I have no idea what this means.
2.3. Create a TMA project.  Define the TMA recipient blocks by navigating to File, New, Block.  Click in the first field to fill, and type in the dimensions of the paraffin block [1-SCREEN-TXT].
2.3.1. 56686_Fusco_SCREEN_2.3.1: Screen capture movie as talent creates a TMA project.  Talent navigates to File > New > Block.  Talent clicks in the first field to fill, and types in dimensions of the paraffin block.  TEXT Overlay (show as first sentence is narrated):  Alternatively press CTRL+ B, TEXT Overlay (as the second sentence is narrated): Width 35 (mm), height 20 (mm)  
2.4. Next, create a tissue array project by navigating to File, New, Tissue Array.  Click the “import” icon.  Then, choose the template file of recipient block previously created [1-SCREEN-TXT].
2.4.1. 56686_Fusco_SCREEN_2.4.1: Screen capture movie as talent navigates to File > New > Tissue Array.  Talent clicks the “import” icon, chooses the template file of recipient block previously created. TEXT Overlay (show as first sentence is narrated):  Alternatively press CTRL+ T
2.5. Click “next” than choose 1 millimeter as the spot size by clicking the round button.  Choose 500 microns as the spot spacing, which is the space between two centers of neighboring spots.  Then, click on the calculator icon to calculate the total number of spots created, which should be 231.  [1-SCREEN].
2.5.1. 56686_Fusco_SCREEN_2.5.1: Screen capture movie as talent click “next” than chooses 1 millimeter as the spot size by clicking the round button.  Then talent chooses 500 microns as the spot spacing.  Next, talent clicks on the calculator icon to calculate the total number of spots created as 231 and clicks next. 
2.6. Click “next” than click on the button “define” to create grids and sub-grids.  Delete the central line and the columns 8 and 15.  Maintain 3 spots of line 1 for orientation.  The final map should encompass a total number of 183 spots [1-SCREEN-TXT].
2.6.1. 56686_Fusco_SCREEN_2.6.1: Screen capture movie as talent clicks “next” than click on the button “define” to create grids and sub-grids.  Talent deletes line 6 and the columns 8 and 15.  Talent maintains 3 spots of line 1 for orientation.  TEXT Overlay: Delete line 6.
2.7. Define the list of tissue types by navigating to File, New, List of tissue types. [1-SCREEN-TXT] Then, define the project by navigating to File, New, Booster project. [2.7.2.-TXT]
2.7.1. 56686_Fusco_SCREEN_2.7.1-2.7.2: Screen capture movie as talent defines the list of tissue types by navigating to File, New, List of tissue types and insert histotype. TEXT Overlay (show as first sentence is narrated):  Alternatively press CTRL+ L
2.7.2. 2.7.1.split into 2 shots. Then, talent defines the project by navigating to File, New, Booster project.TEXT Overlay (show as second sentence is narrated): Alternatively press CTRL+ P
2.8. Next, prepare the acceptor blocks [1-MED].  Fill cleansed metal molds with elasticized paraffin at 65 degrees Celsius [2-CU].  Leave the paraffin blocks to cool at room temperature overnight inside of the metal molds [3-MED-over the shoulder].
2.8.1. Talent prepares to fill the metal molds.  Continue action in next shot.
2.8.2. Metal molds as talent fills them with elasticized paraffin at 65 degrees Celsius.
2.8.3. Talent leaves the paraffin blocks to cool. 
2.9. The next day, extract the paraffin blocks from the metal molds [1-CU-TXT].  Construct the TMA using an automated or semi-automated arrayer by first turning on the arrayer [2-MED], and then inserting the acceptor blocks on the arrayer carousel [3-CU].
2.9.1. Metal molds as talent extracts the paraffin blocks from them.  TEXT Overlay: If cracks occur, discard the block and repeat.
2.9.2. Talent turns on the arrayer.
2.9.3. Arrayer carousel as talent inserts the acceptor blocks there.
2.10. Define the starting position onto each recipient block by using the arrow keys to move the laser light and align it with the top-left edge on the paraffin of the recipient block [1-MED-over the shoulder].  Click “next” and repeat for the vertical alignment [2-CU].
2.10.1. Talent defines the starting position onto each recipient block by using the arrow keys to move the laser light and align it with the top-left edge on the paraffin of the recipient block.
2.10.2. Arrayer as talent clicks “next” and repeats the process for horizontal and vertical alignment.
2.11. Click “next” again… [2.11.0] to automatically create a hole in the previously defined coordinate of the recipient block [1-MED-over the shoulder].
2.11.0. Added shot: SCREEN for arrayer ready to start and talent click “next”.
2.11.1. Talent create a hole in the previously defines coordinate of the recipient block.
2.12. Empty the punch [1-MED].  Position the donor block for sampling and remove a tissue core from the previously annotated area of interest [2-MED-over the shoulder].  Insert the donor tissue core into the hole in the recipient block [3-CU].
2.12.1. Talent empties the punch.   2.12.1B. CU for details
2.12.2. Talent positions the donor block for sampling and removes a tissue core from the previously annotated area of interest.
2.12.3. Donor tissue core as talent inserts it into the hole in the recipient block.
2.13. Then, remove the donor block from the arrayer.  Repeat these steps until the TMA is completed [1-MED].
2.13.1. Talent removes the donor block from the arrayer.
2.14. Put the tissue side of the newly generated TMA block on a sterile blank slide and place them in the lab oven at 45 degrees Celsius for 5 minutes [1-MED-over the shoulder].
2.14.1. Talent puts the tissue side of a newly generated TMA block on a sterile blank slide and places them in the lab oven at 45 degrees Celsius.
2.15. Gently press the block on the slide for 5 seconds to flatten the tissue cores. [1-CU] Repeat once, for a total of 2 times.[2.15.2][2.15.3]
2.15.1. Block as talent gently presses it on the slide to flatten the tissue cores. 
    NOTE: you will find this step as second clip named 2.14.1 and not 2.15.1 !!!
2.15.2. Added shot: Block as talent gently presses it on the slide to flatten the tissue cores. Different level of tissue change. 
2.15.3. Added shot: Block as talent gently presses it on the slide to flatten the tissue cores. Different level of tissue change.
2.16. Next, cover the TMA tissue surface with a thin layer of elasticized paraffin at 65 degrees Celsius [1-MED].  Leave the TMA block at room temperature for 2 hours [2-MED-over the shoulder].  Finally, transfer the TMA block at 4 degrees Celsius for 24 hours before performing histochemical and immunohistochemical analyses as described in the text protocol [3-CU].
2.16.1. Talent covers the TMA tissue surface with a thin layer of elasticized paraffin.
2.16.2. Talent leaves the block at room temperature and starts an adjacent timer to count-down from 2 hours.
2.16.3. TMA block as talent transfers it to 4 degrees Celsius.
3. Silver In Situ Hybridization (SISH) Analysis of Human Epidermal Growth Factor receptor 2 (HER2)

3.1. Place the TMA slides to analyze at 60 degrees Celsius for 10 minutes [1-MED-over the shoulder].  Then, start the immunostainer instrument… [2-MED] and software [3.1.3.].
3.1.1. Talent places the TMA slides at 60 degrees Celsius and starts an adjacent timer to count down from 10 minutes.
3.1.2. Talent starts the immunostainer instrument 
3.1.3. Added shot: Talent starts the immunostainer software
3.2. At the Home View, click the Protocols button, and then click Create/Edit Protocols.  Select the “Dual ISH cocktail” (ISH is pronounced phonetically as “ish”) procedure to modify the basic template.  Flag “Baking” in the box list and set the temperature at 63 degrees Celsius for 20 minutes. Then flag “Deparaffinization”. [1-SCREEN].
3.2.1. 56686_Fusco_SCREEN_3.2.1: Screen capture movie as talent navigates from Home View to click the Protocols button and then clicks Create/Edit Protocols.  Then talent selects the “Dual ISH cocktail” procedure to modify the basic template.  Talent flags “Baking” in the box list and sets the temperature at 63 degrees Celsius for 20 minutes. Talent flag “Deparaffinization”
3.3. Next, flag “Cell Conditioning” in the box list.  Then flag “Cell Conditioning CC2”, and set the temperature at 86 degrees Celsius and the incubation time at 4 minutes.  Flag Mild CC2 Reduced for 8 minutes, Standard for 12 minutes, and Extended for 8 minutes.  Flag “ISH-Protease 3” in the box list and set the incubation time at 16 minutes [1-SCREEN-TXT].  
3.3.1. 56686_Fusco_SCREEN_3.3.1: Screen capture movie as talent flags “Cell Conditioning” in the box list.  Then talent flags “Cell Conditioning CC2” and sets the temperature at 86 degrees Celsius and incubation time at 4 minutes.  Then talent flags CC2 Reduced for Cycle 1 for 8 min, Standard for Cycle 2 for 12 min, and Extended for Cycle 3 for 8 min.  Finally, talent flags “ISH-Protease 3” in the box list and sets the incubation time at 16 minutes.  TEXT Overlay (as 3rd sentence is narrated): Cycle 1 = CC2 Reduced, Cycle 2 = Standard, Cycle 3 = Extended
3.4. Select the probes HER2 dinitrophenyl (pronounced as “dahy-nahy-tro-fee uh l”) and Chromosome 17 digoxigenin (pronounced as “di-goks-ee-jen-in”).  Incubate for 16 minutes and then set the denaturation for 20 minutes at 80 degrees Celsius. Set the probes incubation time at 6 hours.  Then, set the SISH (pronounced phonetically as “sish”) multimer incubation time at 32 minutes.  Set the silver chromogen incubation time at 4 minutes [1-SCREEN].
3.4.1. 56686_Fusco_SCREEN_3.4.1: Screen capture movie as talent selects the probes HER2DNP and CHR17DIG and sets the incubation time at 6 hours.  Talent sets the SISH multimer incubation time at 32 minutes.  Then, talent sets the silver chromogen incubation time at 4 minutes
3.5. Next, set the red multimer incubation time at 24 minutes.  Set the red chromogen incubation time at 8 minutes.  Then, flag “Counterstaining” in the box list, select “HEMATOXYLIN II” (pronounced as “hee-muh-tok-suh-lin two”), and set the incubation time at 8 minutes.  Flag “Post-Counterstaining” in the box list, select “BLUING REAGENT”, and set the incubation time at 4 minutes.
3.5.1. 56686_Fusco_SCREEN_3.5.1: Screen capture movie as talent sets the red multimer incubation time at 24 minutes.  Talent sets the red chromogen incubation time at 8 minutes.  Talent flags “Counterstaining” in the box list, selects “HEMATOXYLIN II”, and sets the incubation time at 8 minutes.  Then talent flags “Post-Counterstaining” in the box list, selects “BLUING REAGENT”, and sets the incubation time at 4 minutes.
3.6. Finally, perform SISH analysis for HER2.  Assess the HER2 gene amplification as positive if the HER2 chromosome enumeration probe 17 ratio is greater than or equal to 2.0, with an average HER2 copy number greater than or equal to 4.0 signals per cell.  Assess as negative if the HER2 chromosome enumeration probe 17 ratio is less than 2.0, with an average HER2 copy number less than 4.0 signals per cell [1-SCREEN].
NOTE: flip 3.6.1 in 3.6.2 vice versa
3.6.1. 56686_Fusco_SCREEN_3.6.1: PROVIDED BY AUTHORS Screen capture movie as talent assesses the HER2 gene amplification. Text overlay (show as the screen capture movie starts) Positive: HER2/CEP17 ratio ≥ 2.0 with an average HER2 copy number ≥ 4.0 signals per cell. Negative: HER2/CEP17 ratio < 2.0 with an average HER2 copy number < 4.0 signals per cell.
3.6.2. Added shot: Details for starter immunostainer. Not sure where to place it.
4. Results: Analysis of Heterogeneity of HER2 Gene Amplification in Breast Cancers
4.1. Shown here are representative micrographs showing the silver in situ hybridization analysis of a HER2-heterogeneous breast cancer [1-LM]. 
4.1.1. 56686 Figure 3 – Authors, please provide a layered version of this figure without the A and B panel labels.
4.2. In this paradigmatic example, two distinct areas of a high-grade invasive breast cancer of no special type showed different results in terms of HER2 gene amplification, visualized as black dots, compared to the centromeric enumeration probe 17, visualized as red dots. [1-LM].
4.2.1. 56686 Figure 3_insets – Authors, please provide a layered version of the insets from figure 3 without panel labels.  Keep the inset from A on the left and the inset from B on the right.  Editors, if possible, transition to this figure from the previous figure by having the insets appear to enlarge and come out of the corner of each panel of “56686 Figure 3” and then transition to “56686 Figure 3_insets.”
4.3. In particular, one area belonging to the tumor core and showing cytokeratin 7 irregular staining pattern was HER2 amplified [1-LM], while a single spot from the invasive front displayed a wild-type HER2 pattern [2-LM]. 
4.3.1. 56686 Figure 3 - Editors, please highlight the left side of the figure.
4.3.2. 56686 Figure 3 - Editors, please highlight the right side of the figure.
5. Conclusion (said by authors on camera)
5.1. Nicola Fusco: After watching this video, you should have a good understanding of how to perform reliable SISH analyses of tissue microarrays incorporating multiple and heterogeneously processed breast cancer samples [1-MED].
5.1.1. Nicola speaks toward the camera, interview style.
5.2. Gianluca Lopez: Once mastered, this technique can be done in 2 working days from the case selection.  Though this method is optimized for breast cancer, it can be translated to other types of cancer in which HER2 heterogeneity is clinically relevant, such as gastric cancer [1-MED].
5.2.1. Gianluca speaks toward the camera, interview style.
5.3. Camilla Ciapponi: The implications of this technique extend toward the simple assessment of HER2, because it is designed for the comprehensive mapping of multiple topographic areas in large series of breast cancers [1-MED].  
5.3.1. Camilla speaks toward the camera, interview style.
5.4. Camilla Ciapponi: While attempting this procedure, it’s important to avoid any crack on the TMA block.  Even a minimal crack in the paraffin infers the quality, reproducibility, and overall clarity of the in situ hybridization [1-MED].
5.4.1. Camilla speaks toward the camera, interview style.
5.5. Gianluca Lopez: This method is cost-effective and can be carried out in most pathology laboratories.  Following this procedure, MALDI mass spectrometry imaging can be performed to answer additional questions on the proteomics of breast cancer, particularly in terms of intra- and inter-tumor heterogeneity [1-MED].
5.5.1. Gianluca speaks toward the camera, interview style.
5.6. Chiara Corti: Don't forget that working with TMA punches and hot paraffin wax can be hazardous and precautions such as wearing disposable nitrile gloves should always be taken while performing this procedure [1-MED].   
5.6.1. Chiara speaks toward the camera, interview style.
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.  

Insert your media filenames here.
LAB MEDIA (LM):

56686 Figure 3 – Authors, please provide a layered version of this figure without the A and B panel labels.
56686 Figure 3_insets – Authors, please provide a layered version of the insets from figure 3 without panel labels.  Keep the inset from A on the left and the inset from B on the right.  
SCREEN Capture Movies:
56686_Fusco_SCREEN_2.2.2: Screen capture movie as talent sets up separate columns for Case ID, Block ID, Area ID, tissue type, topography, morphology, biomarkers status, and all other immunohistochemical features available
56686_Fusco_SCREEN_2.3.1: Screen capture movie as talent creates a TMA project.  Talent navigates to File > New > Block.  Talent clicks in the first field to fill, and types in dimensions of the paraffin block.  
56686_Fusco_SCREEN_2.4.1: Screen capture movie as talent navigates to File > New > Tissue Array.  Talent clicks the “import” icon, chooses the template file of recipient block previously created, and clicks “next”.   
56686_Fusco_SCREEN_2.5.1: Screen capture movie as talent chooses 1 millimeter as the spot size by clicking the round button.  Then talent chooses 500 microns as the spot spacing.  Next, talent clicks on the calculator icon to calculate the total number of spots created as 231 and clicks “next”
56686_Fusco_SCREEN_2.6.1: Screen capture movie as talent clicks on the button “define” to create grids and sub-grids.  Talent deletes line 6 and the columns 8 and 15.  Talent maintains 3 spots of line 1 for orientation.   
56686_Fusco_SCREEN_2.7.1: Screen capture movie as talent defines the list of tissue types by navigating to File, New, List of tissue types.  Then, talent defines the project by navigating to File, New, Booster project.   
56686_Fusco_SCREEN_3.2.1: Screen capture movie as talent navigates from Home View to click the Protocols button and then clicks Create/Edit Protocols.  Then talent selects the “Dual ISH cocktail” procedure to modify the basic template.  Talent flags “Drying” in the box list and sets the temperature at 63 degrees Celsius for 20 minutes.
56686_Fusco_SCREEN_3.3.1: Screen capture movie as talent flags “Cell Conditioning” in the box list.  Then talent flags “Cell Conditioning CC2” and sets the temperature at 86 degrees Celsius and incubation time at 4 minutes.  Then talent flags CC2 Reduced for Cycle 1 for 8 min, Standard for Cycle 2 for 12 min, and Extended for Cycle 3 for 8 min.  Finally, talent flags “ISH-Protease 3” in the box list and sets the incubation time at 16 minutes. 
56686_Fusco_SCREEN_3.4.1: Screen capture movie as talent selects the probes HER2DNP and CHR17DIG and sets the incubation time at 6 hours.  Talent sets the SISH multimer incubation time at 32 minutes.  Then, talent sets the silver chromogen incubation time at 4 minutes
56686_Fusco_SCREEN_3.5.1: Screen capture movie as talent sets the red multimer incubation time at 24 minutes.  Talent sets the red chromogen incubation time at 8 minutes.  Talent flags “Counterstaining” in the box list, selects “HEMATOXYLIN II”, and sets the incubation time at 8 minutes.  Then talent flags “Post-Counterstaining” in the box list, selects “BLUING REAGENT”, and sets the incubation time at 4 minutes.
56686_Fusco_SCREEN_3.6.1: Screen capture movie as talent assesses the HER2 gene amplification as positive if the HER2/CEP17 ratio is greater than or equal to 2.0 with an average HER2 copy number greater than or equal to 4.0 signals per cell, and negative if the HER2/CEP17 ratio is less than 2.0 with an average HER2 copy number less than 4.0 signals per cell.
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