Help Conquer Cancer April 2013 Update

Thanks to overwhelming support by World Community Grid members, and their contributions
of CPU and GPU cycles, we are nearing the end of the grid-computation phase of the Help
Conquer Cancer project. April 4, 2013, marked the completion of 300 million images.

Thank you all for continued support. It is exciting to finalize this long project and start getting
results we have been waiting for. At the same time — we are embarking on another, even
more exciting project.

New Binary Classifiers

We recently used Help Conquer Cancer results to train a new set of binary classifiers to
complement our existing suite of Random Forest classifiers. Unlike the 11-way classifiers in
the last update (one model distinguishes between 11 experimental outcomes), each of these
classifiers detects a different event in protein crystallization trials: is-clear, has-phase-
separation, has-precipitation, has-skin-effect, has-crystal, and junk. (The junk detector is
used to label experiments where an obvious experimental error has occurred, such as a
missing droplet, or contamination by dust.) Classification results for each classifier are shown
below:
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Of course, the most interesting classifier in the group is the crystal detector. It detects crystals
with 93% precision and 53% recall, meaning that in our test set, 93% of the images chosen by
the crystal-detector contained a true crystal, but that only 53% of crystals overall were
detected. Classifiers from earlier updates and publications showed lower precision but higher
recall (80%). A plot of the ROC curve of the crystal classifier is shown below.
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Towards Project Completion and Future Work

Processing of all work units is nearly complete, with just a few weeks remaining. Much work
remains to be done in our lab and in our compute cluster, compiling, analyzing, and mining
the results, generating new models, and propagating the advances back into the protein
crystallization pipeline. Work will carry on.

Meanwhile, the end of Help Conquer Cancer will not be the end of our involvement with the
World Community Grid. We are busy developing a new project that will search for prognostic
and predictive signatures (sets of genes, proteins, microRNAs, etc.) that help predict patient
survival and response to treatment. The project will target multiple cancers. The title, launch
date, and further details will be announced at a later date.
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