Information on how Tissue Miner and custom scripts are used to analyse the movies

Running the core Tissue Miner analysis, the process of generating the ‘raw Tissue Miner data’ for further analysis
1) Have the movie in a folder with separate frame-folders for each frame, with the required images inside it. 
2) We use the procedure given in the Tissue Miner manual and documentation to draw around the anterior and posterior nests in the starting frame.
3) We inspect the tm.snkmk text file, which is the snakemake run-control file. This provides various ‘rules’ for running either the complete automated Tissue Miner workflow, or running parts of it in turn. 
4) Running the rule topo_countt1 will automatically run all the prior rules necessary to get to the step of counting t1 transitions (this is a relatively early stage, since we do not want to run the entire automated analysis at this point). This should also cause to run the roi_tracking rule, which generates the roi_bt subfolder containing files defining the ROIs. Of note in here is the roiCellsBT.RData is a list containing the complete ROI definition of cells in anterior and posterior. On the other hand, lgRoiSmoothed.RData is, by default, the intersection of this with the ‘whole_tissue’ ROI generated by Tissue Miner automatically, as described in the manual (somewhat similar to what we call the noborder region). Therefore lgRoiSmoothed.RData does not contain any posterior cell ROI assignments, for example.
Note that for our analysis, we do not rely on the whole_tissue ROI, because we use a slightly customised definition of noborder. 
5) We run the new_noborder generating script, a custom script of ours which creates our custom-defined noborder region and saves a modified version of lgRoiSmoothed.RData incorporating that definition. For backward compatibility with earlier scripts, the new_noborder generating script labels this ROI as ‘anterior’ inside lgRoiSmoothed.RData.

To be clear, once the new_noborder script has been run:
In lgRoiSmoothed: ‘anterior’ now refers to the custom defined noborder region, a subset of the anterior nest.
In roiCellsBT: ‘anterior’ refers to the complete set of visible cells tracked forward in time from the anterior nest, and ‘posterior’ likewise for the posterior nest.

 At this point, the Tissue Miner data is ready for further analysis limited to the noborder ROI.

Spoofing the lgRoiSmoothed file as a means to generate isotropic deformation data for visible parts of anterior and posterior nests

As indicated above, roiCellsBT.RData contains a full list of ROI assignments but lgRoiSmoothed does not. There are several Tissue Miner built-in scripts for automatically calculating common analyses (e.g. of cell division rate) that use the lgRoiSmoothed file to determine which set of cells to operate on. Sometimes one may wish to perform these automatic analyses for the full anterior and posterior nest. To do so, one can temporarily replace the file lgRoiSmoothed.RData with roiCellsBT.RData then run whatever analysis it is. One must of course be careful to interpret data produced in this way correctly.

Subsequent analysis using scripts that incorporate Tissue Miner functions, and further custom analysis types

To investigate further and to systematise analysis we used often, we wrote a large number of R scripts which use in-built Tissue Miner functions and customised analyses to produce data. We mostly ran these in a ‘supervised’ manner within the RStudio integrated development environment. The procedure would be:

1) In a fresh instance of RStudio, we run our modified version of the script R_setup_script_example.R provided by Tissue Miner, which loads in Tissue Miner source code and points toward the relevant movie folder we wish to perform analysis on.
2) Load and run the custom analysis script in question.

Example of custom analysis script

We made a script called 25Feb_consolidate_noborder.R which performs many analyses we were commonly interested in. It outputs pdf plots, movies with data superimposed, and csv files which can be used in further analysis or to create figures. 

Like our other custom scripts, it confines its output to a specified subfolder within the movie folder being analysed. In this case, the output is stored in [movie folder]/core/noborder. The output directory is specified near the start of the script.

Further examples of custom analysis scripts, prioritising those relevant to the paper, are being copied into ‘relevant_scripts_for_submission’ and the document ‘notes_manfiest’ therein contains notes on each one.

Figure scripts

For preparing the paper, we used specialised scripts named Fig2.R and similar to generate the production graph panels for the figures. These read in data created by the custom analysis scripts and the simulations, in some cases performing further analysis before plotting.


