8. Quantitation of the angiogenic response to the zebrafish xenograft (Short version)

NOTE: The following steps use 3D image analysis software. Specific steps will vary depending on the software used; the following is a general outline of the steps required. 

8.1 Open the z-stack confocal image files of a tumour xenograft using the 3D image analysis software. (0:00-0:05)

NOTE: In order to quantitate the levels of tumour vascularisation, measurement protocols must be created with settings calibrated so that they can be used to measure either Tumour Volume or Tumour Vessel Volume for all xenografts.

8.2 Create a measurement protocol that will identify the tumour volume by selecting all the fluorescent “objects” in the tumour channel. Applying this protocol to a region of interest (ROI) that is drawn freehand around the tumour will ensure that no background fluorescence is included. (0:10-0:37)

NOTE: Take care to ensure that none of the tumour is left out of the ROI. This will provide a region on which to perform the protocol.

8.3 Ensure that the values for minimum and maximum signal intensity as well as the minimum object size are thresholded appropriately to ensure only tumour cells are selected. (0:37-0:53)

NOTE: This is important so that only the fluorescence from the tumour cells in the selected ROI (drawn in 8.2) is detected and none of the background fluorescence is measured.

8.4 Apply the tumour volume protocol to identify the tumour volume. Use this to clip the freehand drawn ROI to a new ROI only containing the tumour volume. (0:53-1:16)

8.5 Create a measurement protocol that will identify the tumour vessel volume by selecting all the fluorescent “objects” in the blood vessel channel. Apply this protocol to the tumour volume ROI identified in 8.4. (1:20-1:42)

8.6 Ensure that the values for minimum and maximum signal intensity as well as the minimum object size are thresholded appropriately to ensure only vascular cells are selected. (1:42-2:02)

NOTE: Once the tumour volume and tumour vessel volume protocols have been established do not alter the settings.

8.7 Divide vessel volume by the tumour volume and multiply the answer by 100 to obtain a percentage value of graft vascularisation. (2:10-2:37)

8.8 Apply the tumour volume and tumour vessel volume measurement protocols for the remaining xenografts.


8. Quantitation of the angiogenic response to the zebrafish xenograft (Long Version)
8.1 Transfer the z-stack confocal image files of a tumour xenograft to a new folder on the 3D image analysis software. (0:00-0:06)
[bookmark: _GoBack]NOTE: In order to quantitate the levels of tumour vascularisation, Measurement Protocols must be created with settings calibrated so that they can be used to measure either Tumour Volume or Vessel Volume for all xenografts.
8.2 To create the “Tumour Volume” protocol for measuring the volume of the tumour xenografts, go to the “Measurement” tab on the top menu of the window and then drag the protocol named “Find Objects” from the list of protocols that appears on the left-hand side of the window to the space that is titled “Drag tasks here to make measurements”. (0:06-0:10)
8.3 Ensure that this protocol is set to measure objects in the tumour channel, and then drag the protocols named “Clip to ROIs” and “Make ROI from Population” from the list of protocols to the “Drag tasks here to make measurements” space. Ensure that these two commands apply to the objects identified by “Find Objects.” (0:10-0:20)
8.4 Prior to calibrating the settings of this protocol, go to the dropdown menu above the “Mode” label at the top left of the window and select the “Extended Focus” view. (0:20-0:25)
8.5 Deselect the non-tumour channels in the pane on the far right by clicking the black circle under each channel heading, so that only the tumour channel can be seen. Use the “Freehand” tool at the top of the window to draw a “region of interest” (ROI) around all of the tumour volume. (0:25-0:44)
NOTE: Take care to ensure that none of the tumour is left out of the ROI. This will provide a region on which to perform the protocol as you are calibrating the settings.
8.6 Select the “Summary” label in the panel below the image, and set the “Display” option to show “Population 2”. To calibrate, click on the asterisk on the Find Objects task to open the settings window. Adjust the “Threshold” using “Intensity” and determine the “Lower” threshold until only the tumour cells are selected, and not the background fluorescence. (0:45-1:03)
NOTE: This is important so that only the fluorescence from the tumour cells in the selected ROI (drawn in 8.5) is detected and none of the background fluorescence is measured.
8.7 Determine the “Minimum object size” so that only intact cells are measured as opposed to smaller items of cell debris (e.g. by setting the “Minimum object size” as 100 μm3). Save this protocol as “Tumour Volume” by clicking the Measurements tab on the top menu and clicking “Save Protocol” and use the same settings for measuring all xenografts. (1:03-1:20)
8.8 To measure the volume of the xenograft-associated blood vessels, you will need to make a new protocol. Go to the top menu, click on the Measurements tab and click “Clear Protocol”. Drag the “Find Objects” and “Clip to ROIs” tasks into the space that is titled “Drag tasks here to make measurements” for this protocol. (1:20-1:35)
8.9 Ensure that the first command is set to measure objects in the blood vessel channel and that the following command is set to apply to the objects identified by the first command. Then deselect the non-vessel channels in the far-right pane so that only the blood vessels can be seen. (1:36-1:44)
8.10 Determine the settings for the “Vessel Volume” protocol in a similar manner as for “Tumour Volume” protocol and save this protocol as “Vessel Volume” (see 8.6-8.7). (1:45-2:20)
NOTE: Instead of drawing a new ROI, use the ROI made from the “Tumour Volume” protocol for the “Vessel Volume” protocol.
8.11 Clear the protocol and draw an ROI around the xenograft, taking care not to include any non-tumour autofluorescence. Use the “Tumour Volume” protocol to measure the sum of volume of the objects in the tumour channel inside this ROI by clicking the Measurements tab, selecting the “Restore Protocol” command and choosing the “Tumour Volume” protocol. (2:20-3:13)
8.12 Using the new ROI made by the “Tumour Volume” protocol, use the “Vessel Volume” protocol to measure the total volume of objects in the vessel channel inside this ROI by clicking the Measurements tab, selecting the “Restore Protocol” command and choosing the “Vessel Volume” protocol. (3:15-3:33)
8.13 Divide vessel volume by the tumour volume and multiply the answer by 100 to obtain a percentage value of graft vascularisation. (3:36-3:59)
8.14 Repeat steps 8.11 to 8.13 for all the other xenografts using the same settings determined in steps 8.6 and 8.10.


