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Image Mining for Saccharomyces cerevisiae Mutants with Abnormal Morphology
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To study the global regulation of cell morphology, a number of groups have recently reported genome-wide
screening data for yeast mutants with abnormal morphology. Despite the relatively simple ellipsoidal shape
of yeast cells, in the past, cell morphology researchers have processed information on cells manually. These
time-consuming, entirely subjective tasks motivated us to develop image-processing software that
automatically extracts yeast cells from micrographs and processes them to measure key morphological
characteristics such as cell size, roundness, bud neck position angle, nuclear DNA localization and actin
localization. We have completed to retrieve 1,907,842 cells from 91,653 micrographs of 4,780 non-lethal
mutants using our software, and the results are available in the Saccharomyces cerevisiae Morphological
Database (SCMD, http://yeast. gi.k.u-tokyo.ac.jp/ ). Our striking observation is that cell morphology of
1,924 among 4,780 mutants are significantly altered with respect to at least one of such 380 parameters that
no abnormality of any parameter is detected in wild type after 126 independent trials of experiments. In
addition, data mining analysis of these parameter values uncovered a number of genes relevant with the

control of cell morphology.
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